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EXPERIMENTAL ‘ENQUIRY UPON 
THE AFFERENT TRACTS OF THE CENTRAL 
NERVOUS SYSTEM OF THE MONKEY. 


' BY F. W. ` MOTT, M.D. 
Lecturer on Physiology at Charing Cross Hospital. 


Ec —Binee the adoption of the Marchi method 
dos tracing the course of degenerating fibres in the cen- 
tral nervous system, many results have been obtained 
which were not capable of demonstration by the previous 
methods of Weigert and Pal. We can now follow single 
degenerated fibres in their course; and provided all sources 
. of fallacy, such as mistaking every black dot for a degene- 
rated fibre, be avoided, the method is a most valuable one ; 
but in order to ensure correct results with such a very 
sensitive method, no pains must be spared to ensure the 
elimination of all possible sources of fallacy. From а long 
, expérience, I have concluded that in order to distinguish 
‚ -between black particles and degenerated fibres in transverse 

section, it is essential во to cut the sections that in some 
part of their course these degenerated fibres can. be seen in 
vertical section, or in sections which display a length of 
the degenerated nerve fibres. Since probably every degene- 
rated fibre ‘will show itself, great care must be taken in 
the operative procedure; firstly, the wound must be and 
remain perfectly aseptic; secondly, the antiseptic precautions 
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used must be of a non-irritating character (I always use 
boiled saline solution) ; thirdly, the lesion must be limited e 
to the structures which are to be experimented upon, for 
in opening the spinal canal, especially of small animals, it 
‘is extremely easy to damage roots which should be left 
intact, and to compress the’ cord; lastly, in cutting roots 
it must be remembered how very easy it is in cextein 
situations, even with the greatest care to injure the cord, 
and that in dividing roots unilaterally, especially when a 
larger number are cut, it is often unavoidable, not to inter- 
fere with the vascular supply of the posterior part of that 
half of the spinal cord. Again, there seems to be some 
evidence to show that certain fibres degenerate when.cut off 
from their trophic centre at different rates. By considexing 
‘these possible fallacies many degenerations which have lately 
been described may probably be explained away. The experi- 
ments will be found to fall into three groups, A, B, and C, 
as below. 

A.—Summary of results of experiments upon unilateral 
section of roots of the lumbo-sacral region of the spinal cord 
in seven monkeys and one cat. 

Degenerated fibres do not pass into the opposite posterior 

‘column, nor do they probably enter directly into any of the - 
long ascending tracts of the anterior or lateral columns. In . 
the upper part of the cord the degeneration is limited abso- . 
lutely to the posterior median column of the same side. ` 
These facts are proved by three successful cases in which 
presumably none of the possible fallacies occurred; therefore 
the degeneration was strictly limited to, the part mentioned. 
. These were Cases 1, 2, 3 (vide infra). The degeneration that 
was found in four cases, and which made me believe at first 
that fibres passed directly into the opposite antero-lateral 
tract may probably be explained by one of the fallacies 
mentioned. In Cases.5, 6 and 7 there was degeneration 
in the opposite posterior column readily explicable by 
accidental causes. 

Goll’s column is formed principally by fibres from the 
fifth, sixth and seventh post-thoracic roots, but some fibres í 
forming & small triangle posteriorly come presumably from | 

ihe tail. 


THE ORNTRAL NERVOUS SYSTEM OF THE MONKEY. 9 


I am indebted to my friend Dr. Sherrington, with whom e 
*'T аш now carrying on further observations on this subjeot 
for material*of some of the gubjoined cases. (Vide fig. 1 and 
plate I.; photo-micrographs: 1, 9, 8, 4) 


. EXPERIMENT I.—Unilateral gection of all the posterior 
‘roots below the third lumbar on the right side. : 
"The animal was kept alive for two months, and the spinal 
» cord hardened in Müller's fluid, and sections stained by Marchi 
fluid were cut in celloidin.- The following degenerations were 
.noticed':—The whole posterior: column of the same side degene- 
rated as high as the second lumbar, then healthy fibres began to 
appear in the postero- -external column. There was mo degenera- 
-tion in the opposite posterior column nor in the lateral columns 
above the lesion, nor in the cross pyramidal tracts below the third 
lumbar. 


- Experment Ii.—Section of the large sixth sub- 
: thoracic posterior root on the right side, below the level 
of the spinal cord. 
This is a very important ‘root, аз the degeneration shows in 
' the formation of the posterior column in the lumbo-sacral region, 
and its fibres enter largely into the formation of Goll’s column. 
„Тһе animal was' kept alive a fortnight; absolutely no degenera- 
. tion was observed in any other part of the cord above the lesion 
than in the posterior column of the same side. (Photo-micro- 
graph, plate I., 2.) 
^ Exprruwent III.—Cai. Unilateral section of the pos- 
' terior spinal ganglia, fifth, sixth, seventh, eighth and ninth 
post-thoracic roots. 


No degeneration except in the posterior column of the same 
side. Animal kept alive forty days. 


ExrznRIMENT IV.—Unilateral section of &fth, sixth, and 
, seventh post-thoracic-roots. Animal kept alive ten days. 
~ Degeneration in opposite posterior column, and in cross- 
 pytümidal tracts below lesion and in lateral columns above lesion. 
a scattered degeneration. This was probably due, as results 
show, to pressure on the cord during the ран or subse- 
~ quently from inflammatory products. 


EXPERIMENT V.—Unilateral section of the third, fourth, 
fifth, sixth, seventh, eighth and ninth sub- thoracic in a 
monkey. 
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Animal kept alive one month. Degeneration limited to the 
posterior column of same side above lesion. (Micro-photograph 1, 
plate I.) Мо degeneration in opposite posterior column. About 
thirty degenerated fibres in the situation of Gower's, tract'in the 
epposite lateral column. (Bee plate I.) At first I thought that 
the only explanation of the presence of these fibres was that pos- 
terior root fibres pass directly through the anterior commissure. 
to the opposite antero-lateral column, but their absence in, Cases 
1, 2, and 3 leads me to suspect that some cells 4n the grey matier 


. have undergone degenerative changes, and consequently fibres 


which arise from these cells‘have degenerated upwards and can be 
traced as far as the corpora quadrigeming. . In Experiment І. a 

er number of roots were divided, and yet there was no trace 
of this tract of degeneration. We are, therefore, not. warranted 
in assuming fore than that impulses do pass from the posterior 
roots of the right side to the left corpora quadrigemina by these 
pty ond. fibres, which we find degenerated as a result of the 
operation.” Possibly thrombosis of a vessel running up the pos- 
terior roots and supplying a ‘group of nerve cells in connection 
with these posterior roots below and'with the antero-lateral fibres 
of the opposite side above may be the explanation. 


EXPERIMENT VI.—Unilateral section on the right side 


of third, fourth, fifth, sixth, and seventh posterior, roots in 


. a monkey. 


Animal kept alive eighteen days. Degeneration in both 
antero-lateral columns above lesion and in posterior column of 
opposite side. This was caused by injury of the sixth sub- 
thoracic root on the left side in opening the spinal canal. (Plate 
L, photo- micrograph 8). 

ExrzniMENT VII. — Unilateral ТРН of the fourth post- 
thoracic nerve, outside the dura mater. Animal kept alive 
ten days. f 

I found very little degeneration i in the column of Goll of the 


. same side in the cervical region. 


ExPERIMENT VIIL—Unilateral section of the dest 
fifth, sixth, seventh, eighth and ninth sub-thoracic roots, 
Animal kept alive two months. Scattered degenerated fibres 
in both antero-lateral columns above the lesion, a very few 
fibres in the opposite posterior column. The degenerated 
fibres in the opposite antero-lateral tract were about thirty 
in number, and could be traced as far as the corpora quad- 
rigeming. 
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р Fra. 1. : 

‘Representation of degeneration resulting from unilateral section of a 
number of roots entering into formation of lumbo-sacral plexus (F. W. M.). 
The antero-lateral degeneration does not always ocour, and it is concluded 
that when it does it is probably due to vascular changes induced*in the grey 
matter by section of vessels contained in fhe posterior roots divided.: The 
number of degenerated fibres does not bear æ proportion to the number of 
roots divided, and-are not always present when а large number are divided. 
It obviously corresponds in position and destination with the innermost tract 
of crossed ascending fibres of fig. 2. The small triangular area of und e- 
rated fibres seen posteriorly is represented larger than it should be to e it 
obvious, end I think it represents fibres from coccygeal roots. It varies in 
size in different animals, 2 Ы 
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With regard to the results of these experiments I feel 
convinced that fibres do not pass into the opposite posterior 
columns from the roots which I have cut in these eight cases. 
When fibres are found degenerated in the crossed afferent 
tract of Gowers and Edinger, I would rather explain the 
degeneration by vascular changes in the grey matter of the 
posterior horn, than by supposing that fibres from she 
posterior roots pass directly across to ascend the cofd and 
reach the corpora quadrigemina. „On the whole the results 
of my experiments do not confirm the results of Lowenthal, 
Berdez, Oddi arid Rossi and others, who have found exten- 
sive degeneration elsewhere than the posterior column of the 
same side.. These experiments rather confirm the results 
of my previous experiments on monkeys. I found, moye- 
over, that if all the nerve roots entering into the formation 
of the lumbo sacral plexus, be divided from the third 
‘downwards, just above the uppermost cut root, the 
whole of the posterior column of the same side will be 
degenerated (vide photo-micrograph 1, plate. 1), but as soon 
as the fibres of-an uncut nerve enter they occupy the part of 
the column nearest the grey matter. While one group of the 
degenerated fibres passes forwards and upwards into Clarke’s 
column, ending in a brushwork around the vesicular cells, 
the other group of fibres passes medianwards and back- 
wards to reach the column of Goll, in which they ascend 
vertically, and the fibres that enter by the lowest roots take 
up apparently the most posterior position. 


B.—Summary of results of median section of-the spinal 
cord in the lumbar region in two monkeys (fig. 2). 


B. Experiment I.—Median section of the spinal cord 
for $ in., involving the last dorsal and upper three lumbar- 


segments. 

Experiment II.—Median section for about # in., involv- 
ing third, fourth and fifth lumbar segments. 

The operations were performed with strict antiseptic pre- 
cautions, and all the while the animals lived no evidence of 
hyperssthesia was observed. In both cases, however, the lower 
limbs were considerably enfeebled, both in sensibility and move- 


{ 
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ment: In Case 1, since the section was not quite in the mid-line, 
• the gray matter ‘of опе sidó was considerably damaged and the ° 





Fre. 2. 


Degenerations resulting from median longitudinal section of the spinal 
cord in the lumbar region (F. W. M.). Symmetrical ascending degeneration 
in the antero-lateral ascending tracts. One tract (ventral cerebellar) goes to 
the vermis vao., the other £o corpora 4 1 T 


limb of the corresponding side was more paralysed and certainly 
less sensitive. It was, moreover, swollen, probably owing to 
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vaso-miotor’ disturbance. 1, adopted the same methods for ex- 
. amining, microscopically, the results, as in the previous related e 
experiments. . 


In Experiment I., the lesion was not in e mid-line, 
but irivolved the anterior and posterior hotn of the left side, 
not injuring the grey matter of the right side at all. 

‚ There was symmetrical degeneration in the antero-lateral. 
‘column of both sides, not so, however, of the direct cefebellar 
‘tract, which was much-more extensively degenerated on the left. 
side—the side of injury of the grey matter. This lesion was 
higher than the next, inyolving the last dorsal segment, and 
therefore the lower end of the posterior vesicular column of ^ 
Clarke. (Vide, photo-micrograph 4, plate I.). 


In Experiment IL,the lesion was much more in thenyd- . 
_ line and was situated below the position of Clarke’s column. 
There was very little degeneration of the direct cerebellar 
tract, but symmetrical degeneration of the antero-lateral ascend- 
ing tracts. On examining sections of these spinal cords in the 
cervical region (see fig. 2), it can be observed that there are two ' 
‘distinct sets of ‘fibres degenerated, one (the more extensive) ` 
occupying especially. the periphery, ‘ventral cerebellar, the other - ` 
much smaller stretching backwards and inwards, separated from 
the former Бу healthy.fibres. This latter tract corresponds in 
, position to the tract of fibres, observed in the opposite antero- 
lateral column in some of the cases of unilateral section of 
posterior roots, except that the number of degenerated fibres is 
much more numerous. "The ventral cerebellar tract ‘in ‘the 
monkey, as I have already shown,* can be traced +0 the middle ` 
‘lobe of the cerebellum forming в loop over ,the fifth nerve and 
turning downwards and backwards on the posterior surface of  , 
, the superior cerebellar peduncle to reach its destination. The - 
other set of ascending fibres could be traced upwards as far as 
the superior corpora quadrigemina lying outside the fibres of the ` 
lateral fillet, a few apparently going on with the fibres of the 
: fillet to the optic thalamus. This is in all probability ‘the 
. erosséd sensory tract of Edinger. _ ` 


©. Summary of Experiments of NER of 
the Nuclei of. the Posterior Columns from the Arciform Fibres 
tesuing ето —Fivo Pipe on monkeys, which 


* Ret. 5, 


Prats. І. . 


a DEGENERATIONS FROM UNILATERAL SECTION or Posterior’ Roots, 


^ 2 Са 





Unilateral section of posterior roots ın the monkey. (1) Spinal cord at 
level of third lumbar after unilateral section of posterior roots of cauda 
equins, experiment v. Degeneration only in posterior column of same side. 
(2) Section of the sixth subthoracic root (first sacral msn) Degeneration 
of posterior column in the upper part of lumbar enlargement, experiment ii. 
(8) Degeneration of Goll’s column; cervical enlargements after unilateral 
section бї posterior roots of, cauda equina. (4) The degeneration found in 
the upper dorsal region after median section. Exp. I.B. The lesion was not 
quite in Ње mid-line, and involved the lower end of Olarke's column. There 
is in consequence degeneration of the direot cerebellar tract. 


Е. W. Morr. 
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Degenerations in the internal arcrform fibres, interolivary layer and of tho 
fillet of the opposite side, following unilateral separation of the posterior 
column nuclei (F. W. M.). The degenerated fibres represented by black dots 
can be followed as high as the optic thalamus when they end amid the skin 
medulares. In some cases of extensive lesions there was a degeneration 
down the cord probably due to injury of ground fibres. This degeneration 
is represented in the antero-lateral column of the lumbar region; some 
are seen decussating in the anterior commissure. 
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produced the following results of degeneratiou illustrated by . 
fig. 8, plates II. and П. A, viz., degeneration of the arciforme 
fibres issuing from Goll's nucleus and Burdach' s nucleus, 
which decussate across the mid-line to the opposite inter- 
olivary layer, forming in the upper part `of the medulla a 
triangular area of degeneration. In the upper part of the. 
- pons the degenerated fibres are seen in the median ,ánd 
lateral fillet; probably some of the fibres in the latefal fillet  . 
terminate in the corp. quad., while others (more numerous) ' 
especially those of the median portion, can be traced 
onwards to the optic thaalmus, where they spread out and 
terminate in that mass of grey matter passing through the , 
striæ medullares. In' not one, of these five.cases could 1 
satisfy: myself that there was a direct continuity of these 
degenerated fibres by a cortical fillet with the cortex cerebri. 
In faci, they all seemed to terminate in the optic thalamus. 

' In two cases the injury extended rather deeper and higher, 

: involving the ground fibres and some of the cranial nuclei 
situated in the floor. of the fourth ventricle, and a consider- 
able degeneration was noted in consequence in the spinal 
cord below the. lesion in the anterior columns, extending 
down to the lumbo-sacral region. Most of these fibres: 
decussate in the anterior. commissure. -(See fig. 3.) А+ 
-first I thought that these might be due to injury of the resti- 
form body, in accordance with the views of Marchi, but the 
researches of Ferrier and Turner, and Risien Russell on . 
the cerebellum appear to have entirely ee Marchi’s 
results. ! 

M 
I will not describe ehh experiment, as they were all conducted 

. with one object, although sometimes more, sometimes less was 
done than intended.” The following was the mode of procedure :— : 
Ав in all the other cases of course the animal was deeply anesthe- 
зей, and the part to be operated upon ‘shaved and rendered 
thoroughly aseptic. An incision extending from the occipital 
protuberance down the neck in the mid-line for about one-and 
a-half inches was made. The ‘muscles attached to the occiput 

' were separated from the bone until the occipito-atloid ligament 

was exposed. This was cub close to the bone all round. By 

. keeping the neck well extended the floor of the fourth ventricle 
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was exposed, во that one could see the lower part of the pos- 


Фегіог surface of the medulla and the tip of the middle loba of, 


the cerebellum, А small, specially-constructed knife, bent вё 
a suitable angle, was inserted into the lower part of the medulla 


to one side of the mid-lihe and thrust upwards во as just to cut. 


away, unilaterally, the posterior column nuclei from their egn- 
üHections. In all cases the lesion was unilateral and was not com- 
plicafed, by any hemorrhage or any difficulties. Nothing but 

+ sterile saline solution was used after exposing the occipito- 
atloid ligament—-the muscles and the skin were sewed with 
"horse-hair sutures and a collodion dressing applied. The wounds 
shealed invariably by first intention and remained aseptic. 

The physiological results were difficult to observe, but it 
seemed to me quite evident that in extensive lesions the animal 
did not use the hand of the same side with the same facility as on 
the opposite side, There was no pyramidal degeneration in most 
of these cases to account for this. With regard to sensation, it was 
quite impossible to say anything definite. In the notes of two of 
‘the cases I find that I remarked distinct lowering of sensibility 
on the side of the lesion. The degeneration which results from 
this lesion is exemplified in fig. 8, and in the photo-micrographs, 
plate П. and plate II. a. The brains and spinal cords of: these 
five animals were hardened in Müller's fluid, stained by Marchi's 
method, and the whole of the central nervous system above the 
lesion, examined microscopically by serial sections, except the 
frontal lobes and the occipital lobes. This represents, of course, 

‚ ап immense amount of labour-and the preparation of а great 
number of sections.* ' 


_ COMPARISON OF RESULTS WITH PREVIOUS OBSERVATIONS AND 
EXPERIMENTS. ' 


The experiments performed on the fibres of the posterior 
roots in monkeys confirm the results I obtained previously 
by the Weigert method, and agree with those of Singer? 
in the dog. I have, made these experiments and obser- 
vations in order to ascertain if Lowenthal,’ Berdez,* and 
Oddi* and Rossi's experiments and obaervations are to 

* The sections from Experiments A, B, and О were shown at a meeting-of 
the Physiological Society, held at Charing Oross Hospital Medical School, 


Decamber, 1893, and at the Physiological Section of the British Association 
held at Oxford, 1894. ` 
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be rélied upon as showing that fibres pass directly into 
„һе long ascending tracts of the lateral columns and thé 
opposite posterior column. Inasmuch as three of my cases 
failed tot show such degeneration in the lateral ‘columns, 
- and four of my cases uncomplicated by injury of roots of 
the other side did not show any degenerated fibres in the 
opposite posterior column, I must conclude that probably 
some fallacy has existed. In fact, one of Léwenthal’s cases , 
is obviously fallacious, because there was considerable injury 
of the posterior horn. Löwenthal divided one. or several 
posterior roots in various regions of the spinal cord in 
dogs, rabbits, and guinea-pigs. Stained by Marchi's method, 

his sections showed in the anterior commissure and in 
the anterior ground bundle, a degeneration which could be- 
traced up the cord to the cervical region, gradually becoming: 
less and less, and situated more at the periphery, also 
degenerated fibres of posterior column of same side and 
scattered degenerated fibres of the opposite posterior columns, 
but less numerous ; degeneration of ventral cerebellar tracts 
of both ‘sides more marked on the side of the lesion; and 
degeneration of intermedio-lateral tract on both sides. I 
cannot speak about sections of roots above the third lumbar, 

_but I can certainly say that unilateral section of the large 
` sixth sub-thoracic root—the unilateral excision of five ganglia 
in the cat and the section of the whole of the posterior roots. 
entering into. the formation of the lumbo-sacral and coccygeal 
plexuses on one side, produced. no such degenerations—the 
only long fibres degenerated in these cases being the pos- 
terior column fibres of the same side.” 

Oddi* and Rossi have described коео. fibres in the 
opposite posterior column. 

Berdez divided roots on one side in guinea-pigs. Some 
of the lesions injured the posterior horn and posterior 
columns, but Berdez concludes from his. researches that 
fibres pass into both lateral columns and into the "poe 
posterior column. 
dis * of course, it might be urged that the animal — [уз kept 

че too long to reveal the degeneration well, but that cannot said of 


ent П. Again, that there are individual peculiarities in structure in 
erent animals. 
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There is no doubt that these observers found degenerated 
fibresin the situations described, but I cannot help thinking- 
that their presence can be explained by some such accidental 
cause ав I mentioned in the commencement of my paper. 

. At first I believed that some few fibres did pass directly ' 
into the antero-lateral columns, but as I could not find thém 
in every case I must conclude that these degenerated fibres 

come fróm cells in the grey matter. I think the results of 
median sections, as well'as the presence of degenerated fibres 
on the opposite side in one case after a strictly unilateral root 
‘lesion, show that Edinger’ and Gowers are right in supposing 
that there is a path for afferent impressions from the pos- 
terior roots through cells of the grey matter, and by fibres 
from the latter which decussate in the anterior commissure 
and arrive’ in the antero-lateral tracts, then ascend the cord 
and course in or near the lateral fillet, terminating in the 
corpora quadrigemina, and perhaps some few going into the 
thalamus. I cannot, however, agree with the assumption 
that this tract conveys painful impressions (Gowers). Its 
functions are not known. - I have! divided the antero-lateral 
portions of the cord in the monkey on one.and on both sides 
without any obvious effect on sensation. Lately Bechterew’ 
has shown that section of the anterior half of the cord pro- , 
duces little or no effect on sensation in the dog. Не finds 
that the only way to produce a complete block to sensory 

: impulses is to cut through both lateral columns and the 
posterior half of the cord as well. Bottarzi® working with 
Luciani, has obtained similar results in dogs to those which 
I obtained in monkeys after hemisection of. the spinal cord. 

Brown-Séquard? himself has entirely renounced his view 

that the group of clinical symptoms which bears his illus- 
. trious name, and which results from ‘unilateral stabs or 
, wounds of the spinal cord (whether they be hemisections 
or not) can be explained by the immediate decussation of 
‘sensory impulses; indeed, just prior to his death he pub- 
lished & paper setting forth his later experiments and 
reasons why he had, entirely renounced his former hypo- 

' thesis. : . 
' We seem indeed'to be coming back to the views of Schiff 
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, that the grey matter conducts painful sensations and heat 
-and cold, whilst the posterior columns convey the tactile- 
and muscular sense impressions. This is strongly supported 
by the observations made in recent years upon syringomyelia. 

The fact I have above shown that that portion of the 
antero-lateral tract which can be traced to the vermis, and 
' which is also symmetrically degenerated by median sections 
even when the grey matter of one side is seriously "injured, , 
the other side not, agrees with the results of Auerbach,’ who 
found that destruction‘in the cat of a considerable length of 
one half of the spinal cord, including the posterior white 
- column, the posterior horn of grey matter and the posterior 
part of the lateral column, is followed by ascending degene- 
ration in the direct cerebellar tract of the same side and the 
antero-lateral cerebellar tract of the opposite, which he, 
like Lowenthal and myself, traces to the vermis.: 
_ In the median ‘sections of the cord the antero-lateral 
fibres are:seen to consist of two distinct tracts, one the 
crossed afferent tract of Edinger, the other a crossed cere- 
bellar tract. I have shown that these tracts must arise from ` 
cells in the grey matter (perhaps at the base of the anterior 
horn), that they give off fibres which decussate in the anterior 
. commissure; if they did not decussate then (like the direct 
cerebellar tract in the case in which the section was not 
in the mid-line, but involved the gray matter of one side), , 
the degeneration of these two antero-lateral ascending tracts 
would not be equal and symmetrical on the two sides, but 
much more on the side in which the grey matter was de- 
'stroyed. This inference is supported, moreover, by the 
‘experiments of Ehrlich and Brieger,? and Singer" and Mün- 
` zer, viz., compression of the abdominal aorta in rabbits causes 
necrosis of the nerve cells in the lumbar spinal cord, and 
ascending degeneration in the antero-lateral ascending tract. 
It has been inferred by the latter two observers that this 
tract arises from the cells of the grey matter of the lumbar 
region. Vide also a paper by A. S. Grünbaum, who con- 
firms the observations of Auerbach and Singer and Munzer, 
* but his observations are limited to the cord. 
He considers as the result of his two experiments of 
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longitudinal division of the spinal cord in the cat that the 
“anterior commissure fibres go in part to the antero-lateral 
column, and åt the same time derive their origin from the 
grey matter of the opposite side. | 

Schafer” has figured fibres of the antero- lateral tract 
going to the corpora quadrigemina after hernisection óf the 
sping] cord in the m 


THE Position obo NUOLEI AND THE FILLET. 


A large and important literature exists upon the fillet 
based upon embryological and pathological data. Fora fall 
account, vide Flechsig and  Hóselj/5 Mahaim, Bruce," 
Déjérine,* Von Monakow,? but as my paper is solely an ex- 
perimental enquiry I shall only refer here especially to ez- 
perimental evidence upon the origin and course of the fibres 
arising from the posterior column nuclei. 

Von Vejas? discovered that after destroying the posterior 
column nuclei in new born animals there occurred an 
atrophy of the internal arciform fibres of the same side, 
atrophy of the inter-olivary layer of the opposite side, and 
atrophy of the fillet, which could be followed up as high as 
the corpus trapezoides. Lastly, Singer and Miinzer,” after . 
experimental destruction of the nuclei of Burdach found 
atrophy of the internal arciform fibres, and a demonstrable 
` atrophy of the fillet of the opposite side which could be 
-followed up to the optic thalamus.* 

Monakow” found after destruction of the parietal lobe in 
young animals atrophy of the fillet, of the internal arciform 
fibres of the opposite side, and of the nucleus gracilis of the 
opposite side. This, certainly, taken with the observations 
of Flechsig and Hésel upon a case of porencephalic defect 
of the central convolutions which was associated with 
atrophy of the fillet of the same side and of the internal 
arciform fibres and the posterior column nuclei of the oppo- 
site side, shows that the fillet may degenerate downwards 


* I am informed by Dr. bores that, in conjunction with Professor Ferrier 
. their experimenta showed that the fillet terminated ın the optic thalamus. 


+ 
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and that the posterior column nuclei are in direct connec- 
tion (or indirect connection through the Daley) with the* 
‘central convolutions of the cortex. 

As I was unable to trace any degeneration beyond the 
"optic thalamus, or to find any evidence of & degenerated 


cortical fillet, I should be inclined to agree with Mahaim. 


and Monakow that the posterior column nuclei stant in 


connection with the optic thalamus by the fillet; and each” 
portion of the thalamus is in relation to a definite part of. 


the cortex, especially as he, Monakow, finds that the de- 
generation may proceed down to the posterior column nuclei 
leading to their atrophy and destruction; may not, therefore, 
the cells in the optic thalamus undergo a similar atrophy and 
disappearance? The work of Flechsig and Hösel'is, how- 
ever, of very great importance, because it shows that an affe- 
‚ reni tract carrying sensory impulses from the periphery is in 


connection with what is called the “ motor area," and which, 


therefore, cannot be purely motor. The internal arciform 
fibres form two groups, one coming from Goll's nucleus and 
decussating at в lower level, the other coming-from Burdach's 
nucleus. I am inclined to think, in contradisiinction to 
Bechterew that the fibres proceeding. from Goll’s nucleus 


enter more into the formation of what is called the lateral. ` 


fillet. I &m of opinion that the distinction of different 
fillets is artificial, for it seems to me that the fibres of the 


so-called lateral fillet are fibres which are taking an oblique , 


instead of'a vertical direction. It is impossible to localise 
a lesion to Goll’s nucleus, or to` Buxdach's nucleus alone, 
but I have formed this opinion from examination and com- 
parison of sections in which these two nuclei have been 
_ unequally injured, and by other facts which, if confirmed by 
further observations, would render the supposition that fibres: 
issuing from Goll’s nucleus enter into the formation of the 
lateral fillet still more probable. Я 

With regard to the degenerated fibres which descend 
the cord, many of "which'decussate in the anterior com- 
missure, it is very possible, ав suggested by Ferrier апа 
Turner, that these come from Deiter’s nucleus ‘which is in 


relation with.the semi-circular canals by the external branch ' 


PraTE II. 


* 
* Posterior Conumn NUCLEI LESIONS—PRODUCING DEGENERATION 


& or FILLET. 





Lesions of medulla, separating the posterior column nuclei from the 
arciform fibres issuing therefrom. (1) Lesion of nucleus gracilis showing the 
degenerated arciform fibres decussating to take up a position between the 
olive and pyramid. (2) Lesion higher up and separating Burdach’s nucleus 
from the arciform fibres that issue from it. These degenerated fibres can be 
traced on the right hand side as the internal arciform fibres which sweep 
round behind the olive of the same side to reach the opposite interolivary 
layer. (3) Interolivary layer in the upper part of the medulla magnified 
about 30 diameters, composed of almost entirely black degenerated fibres, 
lying between the olive and the pyramid. (4) Fillet above the lesion on the 
opposite side, and stained very black on account of the large number of 
degenerated fibres. Section from the upper part of pons varolii, 


F. W, Morr, 


Рилт® II. А. 





Degeneration of fillet following lesions of posterior column nuclei. 
(5) Section of the pons at junction with crus cerebri magnified five diameters. 
'The degeneration of the fillet in the section is quite visible to the naked eye, 
but it is extremely difficult to photograph with such low magnification, but 
still it will be observed that the fillet is much blacker on one side than the 
other. (6) Section of optic thalamus showing degenerated fibres of fillet now 
taking a longitudinal and spreading course to end in the grey matter of this 
ganglion. 

F. W. Morr. 
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of the auditory nerve, and these fibres which degenerate 

. downwards in the cord convey impulses from that nucleus, 
connected with equilibration down to the anterior horn cells 
of the lumbo-sacral region, which of course in the monkey, 
like man, would preside over the muscles connected with 
movements and position in space. Certainly these fihtes 
do net come directly from the cerebellum as Marchi? sup- 

, posed. “This degeneration was extremely well marked in 
one case in which the lesjon was extensive and involved 
Deiter’s nucleus and other cranial nuclei, including the sixth 
(to the injury of which I attributed an upward degeneration 
in the posterior longitudinal bundle, of the opposite side 
mainly), extending as high as the third nucleus. These 
fibres may also possibly be ground fibres from motor cranial 
nuclei, particularly the ocular nuclei, and serving as bridges 
between spinal and cranial nuclei, in co-ordinate reflex 
movements’ directed by vision. 

Summary of results are shown in the three figs. 1, 2, 8. 
but I shall briefly recapitulate the results of the fourteen 
experiments. 

(1) The column of Goll is formed especially by the 
fifth, sixth and seventh sub-thoracic roots. Section of the 
fourth sub-thoracic posterior root produced comparatively 
little degeneration of Goll’s column (Experiment VII), 
and farther experiments which Dr. Sherrington and I 
have made show, as I anticipated, that few fibres enter into 
‘the formation of Goll's column above the fourth sub-thoracic. 
After uncomplicated unilateral section even of a large num- 
ber of roots, there is no degeneration in the opposite posterior 
column. The tract of Goll ends in the nucleus of the fum- 
culus gracilis. When this nucleus is destroyed, or the fibres 
issuing from it separated from the cells of the nucleus, & 
degeneration. occurs in the internal arciform fibres, the 
opposite inter-olivary layer and fillet, which can be traced 
up to the optic thalamus. It is impossible to injure Goll’s 
nucleus without Burdach’s nucleus being involved, and I 
found experimentally that the greater number of the fibres 
of the fillet come from the latter nucleus. In no case could 
degenerated fibres be traced to the cortez. 

VOL. XVIII. 2 
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E (2) After unilatergl section of roots in most instances 
.degenerated fibres were found in the opposite antero-laterab 
‘column, but inasmuch as they were not always present in 
every cade, I.assume that these fibres come from cells of 
the grey matter of the same side as the lesion and cross 
over-in the anterior commissure, and it is possible that. 
cells from which, in' ай probability; these fibres arise ave 
damaged, by vascular changes in the grey matter—tħe result : 
of the operation. ' These fibres form a tract internal to the 
ventral cerebellar tract, and in no case were they above forty 
in number even after section of eight posterior sub-thoracic . 
roots. Some few degenerated fibres were observed in most 
cases in the lateral column of the same side; none, how- 
ever, in the direct cerebellar tracts after recton of roots 


“below the second lumbar. 


In connection with this subject vide a preliminary com- “ 


munication by J. N. Langley ? and H. K. Anderson. 


- _ (3) After median section in the lumbar region for three- 
quarters of ап inch, there was а symmetrical degeneration 
in the antero-lateral tract of the two sides. "The fibres con- 
sist of two sets: (1) The ventral cerebellar, much the more 
numerous and situated most peripherally, which can be 
traced to the vermis, looping over the fifth nerve to reach 
the superior cerebellar peduncle, and then descending on its 
posterior aspect to the middle lobe of the cerebellum. (92): 
The crossed afferent tract of:Gowers and Edinger (function 
anknown), which, in all ‘probability, arises from cells of the 
grey matter, its fibres decussating in the anterior commis- 


‚ Sure. These fibres occupy exactly the same position, but 


are much more numerous than the small tract which was 
observed after unilateral section of roots. ‘They can be. 
traced right up the cord and the medulla in the pons varolii, 


7 above this lying to the outside of the lateral fillet, and ter-' 


minating in the corpora quadrigemina, some few apparently. 
extending to the optic thalamus. Ramon y Cajal* has 
‚ shown that fibres arise from cells at the base;of the anterior 
: horn, and decussate in the anterior commissure. It is, 
therefore, possible that these cells are the source of origin of . 
these two ascending tracts. ‹ ` 
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In one case of median section the last dorsal segment 
*. was injured, and on the same side there was & very ex- 
tensive degeneration of the direct cerebellar tract. 
The fact that the ventral cerebellar tract i$ equal and 
symmetrical in these vertical lesions whether the. incision 
occupies the mid-line or not, shows that it, like the crdssed 
-afferent tract of Edinger, 4s a crossed cerebellar tract coming 
- from the cells of the grey npe possibly at the base of the 
"anterior horn.  . 


. 
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A CASE. OF AMYOTROPHIC LATERAL SCLEROSIS 
WITH DEGENERATION OF THE MOTOR PATH 
-FROM THE CORTEX TO THE PERIPHERY. 


BY FREDERIOK W. MOTT, M.D., F.R.C,P. 
Assistant Physician, Charing Cross Hospital. | 


Tuts disease is considered by the French neurologists to 
be a distinct entity, but both Leyden and Gowers look upon 
it as a form of progressive muscular atrophy. It was first 
described by Charcot, who assumed that the primary lesion 
is degeneration of the’ pyramidal tracts, and that the affec- 

' tion of the grey matter is secondary or deuteropathic, even 
where the atrophy is atonic. This assumption is held to be 
' unwarranted by Gowers’ and Leyden, and the former states: 
‘It is probable that the pyramidal tracts are degenerated, if 
. not constantly, at any rate in such a very large proportion 
of the cases of progressive muscular atrophy, that Charcot’s 
distinction is in effect giving a new name to an old disease.” 
In the case which'I am about to describe, the degenerative 
process seemed to have affected simultaneously and pro- 
gressively the whole motor tract, viz.: cortex cerebri, pyra- 
midal system, anterior horn cells, anterior roots, and the 
motor fibres, with corresponding spasmodic condition, and 
progressive atrophic changes in the muscles. І am. led to 
.believe this partly by the clinical phenomena, but more 
particularly by the condition of degeneration and sclerosis 
found in the motor tract. The following degenerations in 


. 3“ Diseases of the Nervous System," vol. i., “ Spinal Cord ала Nerves,” 
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the brain have Bear’ described ‘by various observers. Kahler 


. and Pick! were the first Ёо 'ођвегте degenerations above the 


pons; they, noted sclerosis: in the external part of the 
middle third of the crus cerebri, and an atrophy of the cen- 


` iral epnvolutions, -as evidenced by the increased depth. and 


breadth of the pre-central and central sulci. Kowjewnikoff? 
of Moscow, described a case of amyotrophic lateral aclerosis, 
in which fhe degeneration of the fibres of the pyramidal 
system could be followed by means of granular bodies 
through to the cortex. In the peduncle, the sclerosis oc- 


- eupied the middle Ьа оѓ ће crusta symmetrically on the 


- 


two sides. Above, in the posterior part of the internal 
capsule, it was also found, and thence it was followed into 
the convolutions which border,on the fissure of Rolando, 
being more marked in the ascending frontal than. in the as- 
cending parietal. He also noted a naked eye shrinking of - 


‘the ascending frontal and of the lower'part of the ascending 


parietal convolutions. Charcot and P. Marie have con- 
firmed the existence -of these cortical lesions ; they have 
noted also the disappearance of'the large motor cells of the 
cortex, at the level of the para-central lobule and the intra- 


‘cerebral lesion of the centrum ovale, corresponding to the 


pyramidal bundle. In all these situations they have found 
granular bodies. .Lombroso* has confirmed the existence of 
these granular bodies along the intracerebral tract of the 


‘pyramidal bundle. Joffroy et Achard* have described a case 


in which the central lesions were limited to the spinal cord; 
and bulb with peripheral neuritis and muscular atrophy in ` 
the lower limbs. 

. Hovighi et’ Melotti’ noted the TN of the internal 
capsule and were only. able to find degeneration starting 
from the peduncles. ` 


Te Beitrage zur Pathologie und Pathologisohen Anatomie ae Central 
Nervens Systems,” 1879, p. 157. 

1 Centralblatt für Nervenheilkunde, 1885. 

3“ Deux nouveaux cas de solérose latérale amyotrophique,”’ Archive de 
Neurologie, 1885, tome x., p. 1: 

* Lo Sperimentale, 1888. 

‘Archive de Médéoine experimentals д Атоіотио et Pathologie, yol. xi., p. 


91, 1890. 
*« Qontnbutione allo Studio della Solerose laterale Amiotrofica,” Revistas 
sperimeniale ds Prenaina, 1888, tome xiv., p. 815. 
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Paul Marie! has described а, case ‘of einioteopbie lateral 
sclerosis without any lesion of the .pyramidal bundle at the 
level of the pyramids. Tooth? and Turner could not give. 
any positive opinion, owing to decomposition of the internal 
capsule and. crus cerebri, and this paper deals more wink 
the origin of the cranial nerves. 

In the spinal-cord the sclerosis has been found limited to 
, the tracts which are motor in function, viz., the crossed and 
direct pyramidal. , The latter varies in size in different 
individuals, and therefore the sclerosis varies proportionally. 
Various observers have described a degeneration of ‘the 
anterior ground bundle. Mosh, Leyden, Flechsig, Charcot 
' and others, and Muratoff? who ‘quotes these authorities 

found that in-all the cases where the anterior ground bundle 
is sclerosed, the posterior longitudinal bundle was also 
affected. . This favours Flechsig’s view that these two tracts 
are functionally analogous. A slight degeneration of the 
fillet has been observed in one case by Kronthal and in 
another by Muratoff.* 

An important case has lately been described by Senator.’ 
A woman who had all the symptoms of amyotrophic lateral 
sclerosis died. At the autopsy atrophy of anterior horn cells 
observed, but no’ sclerosis of lateral columns. There was 
renal atrophy and chronic vascular degeneration. 

- Tooth and Turner (loc. cit.) say: “It must be borne in 
mind that in many instances no change has been found in the 
peripheral nervous system.” Iam, however, of opinion that 
this statement is liable to fallacious interpretation. If the 

. anterior horn cells are destroyed, the axis cylinder processes 
which form anterior roots and motor efferent fibres must 
perish ; but it is possible that they leave no trace of their 
previous existence behind. With regard to the anterior horn 
cells, it 18 ga the ii and internal groups that 


! Archive de Neurologie, 1887, tome xui., p. 8 

2“ Study of a Oase of Bulbar Paralysis with Notes of the origin of certain 
Oranial Nerves,” Brain, part. lvi., 1891. 

2 Muratoff, Neurol. Contralblatt, 1891. 

4 Kronthal, :Neurolog. Centralblati, 1891. 

è Muratoff, Neurolog. Centratblati, 1891. 

5 Wiener, Med. Wochenschrift, Nov. 81, 1894. 
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are déstroyed, the posterior ‘and external to a less oe 


‘ and Clarke’s column is usually not affected. . 


J 


' I will now give the clinical history, notes of бира апа 
microscopical examination of my.case, and I take the oppor- 


- , tunity of expressing my indebtedness io Dr. Bruce for 


- 


kindly allowing me to see the case in consultation with him, 
and also allowing me the use of the notes for publication. 
Summary of Clinical Phenomena.—One year’s duration. 
Commenced with weakness and numbness in right leg, grad- 
ually increasing, and attended. with wasting of muscles and 
exaggerated deep reflexes followed by similar affection of right 
arm and hand, with especial wasting of thenar, hypothenar 
eminences and interossei. A little later left leg affected in a 


‘similar manner to the right, and then left arm and trunk. 


Terminated with bulbar ш ата probably paresis of 
diaphragm. 


Sarah’ Albrow, age 89, dressmaker, admitted into Charing 
Cross Hospital, January 18, 1894, She had been seen on May 1, 
1893, by Dr. Bruce,who made the following notes :— 

Nervous debility in family. No previous illness ‘of a serious 
nature, but for twelve months past her health had been failing. 
For the last five months she had been troubled with a feeling of 
cold in the right leg, from knee to toes, and a sense of weight in 
walking. The difficulty increased so that shé dragged the right 
leg, which felt heavy and cold, and it commenced to waste. The 
right arm began to fail twenty-one days ago; gradually progressive 
weakness came on, just like the leg, but especially i in the thumb 
and forefingers, ind she experienced a, difficulty in holding things. 
Exaggerated knee-jerks present on both sides, and ankle clonus 
especially marked on the right side. Sensation in no way ' 
affected. All the muscles of the upper limbs most irritable on 
tapping. Vision quite good. Hearing good. Visibly lame in 
right foot, shuffles it along, especially front part of it. Nothing 
definitely abnormal, pulmonary, or cardiac. Urine said to be 
normal. The patient was again seen by Dr. Bruce, and recom- 
mended to come into the hospital. The following notes were 
taken while she was in the hospital :— 

Heredity. Father and mother alive and healthy ; brothers 
and sisters ditto. 

Past Personal Htstory.—Scarlet fever and measles when a 
child. From that time up to the commencement of present 


" 
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illness patient was’ quite well "Up to the time of the present 
állness patient menstruated regularly. 

Present Illness —Oommenced'about ten months ago. Pow. 
to this for about three. months patient suffered with severe oooci- 
pital neuralgia, and a'feeling of languor and tiredness. This was 
followed by numbness, coldness and weakness in the right leg, 80 
that she dragged it; then the right arm became affected in а 
similar manner. Later the left leg became affected, and finally 
the left arm. 

For the last month she has been unable. to stand or walk, 
owing to complete loss of power in the legs, and there has 
supervened a progressive weakness of the muscles of the back 
and neck, so that she is unable to hold her head up. 

Present Condition. — Consciousness, comprehension, reason 
and memory good; no fits. 
` Spine.—Bome tenderness in the cervical region. 

‘Motion.—There is complete loss of power in the legs and arms. 
There is great wasting of, the muscles of the upper and lower 
limbs and trunks, especially the amall muscles of the hands, and 
the extensors of the forearm, the biceps and the deltoid, the small 
muscles of the feet, and the flexors of the knee and ankle. The 
intercostals and pectorals are also wasted. ` 

There is a, want of mobility of expression in the face, and this 
is more marked on the right side. Tongue is protruded in the mid 
line, and there is no fibrillary contraction. Her speech is some- 
what slow, but there is no other impairment, and she is able to 
swallow perfectly well.  Fibrillary contraction may be observed 
in the limbs and trunk. She'lies on her back, with the arms 
adducted to the sides'of the body. The forearm is semi-flexed 
in pronation; the wrist is flexed. There is marked wasting of 
the thenar,and hypothenar eminences, and of the interossei, 
and the atrophy bears the Aran-Duchenne type. There is con-. 


` siderable rigidity in the shoulder, elbow and wrist, and move- 


ment causes pain. Deep reflezes. Elbow tap exaggerated on 
left side, and also on right, but much less marked. : ` 

'Knee- jerk exaggerated on both sides. 

There is в good deal of rigidity in the neck, and pain on 
movement. 

The sphincters are unaffected, and all the special senses are 
perfect. There is no loss of sensibility to pun nor heat and cold. 

Urine, no albumin, no sugar. 

The wasting progressed daily, until ‘die became a living 
skeleton unable to move, and the breathing was B mosey ab- 
dominal. 


" 
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ELEOTRIOAL EXAMINATION. 
А. FARADIO CURRENT. 
Electrio sensibility appears to be markedly increased. 
Left leg. 

The muscles of the leg do not react to в strong current. 

. To the very strongest current the 

Extensor brevis digstorum gives a sluggish and feeble contraction. 

The peroneus longus and brevis give only а famt flicker to thé very 
strongest current. 

There is no reaction in the muscles of the calf in either leg to the . 
strongest current. , 


Right leg. 
None of the musoles react to a strong current. 
To the strongest current the 
Flezor longus digitorum contracts sluggishly but fairly forcibly, and 
The extensor brevis digitorum gives a faint and sluggish contraction. 
The dorsal tnisrosset on both feet do not contract to the Шода 
current. - 


Left thigh. 
The extensor muscles, and notably the vast contract feebly to a 
moderate current. 
The sa» ¿orius gives a sluggish and feeble contraction. 
There is no evidence of contraction in the hamstrings or adductor 
muscles, even to the strongest current. 


Right thigh. 
The vastus «nternus and externus react fairly to а moderate current, 
and slightly more than on the left side. . 
The fisxor muscles and adductors do not contract. 
The application of the pole upon the extensor muscles of both thighs 
causes marked patellar clonus. ` 


Left arm. j 

The brachialis anticus and biceps respond to a strong current. 

To the same current the triceps only gives a faint flicker, as also the 

palmarıs longus. ' 

Forearm. z 

Flexor profundus digitorum contracts sluggishly and feebly ' 

Flexor subhmis digitorum contracts sluggiahly and feebly 

Flexor longus pollicis contracts well by comparison. 

There is no contraction of any of the extensor muscles of the forearm. 


2 


4 


Hand. 5 
The dorsal interossei do not react to the strongest current. 
The abductor mintms digiti gives a faint flicker, and the flexor brems 
` pollicis (the internal head) gives a forcible but very sluggish contraction. 


D 


Right arm. 
- To strongest current. 
Biceps and brachialis anticus, reaction nil. . 
Trweps,no reaction. , . - 
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Forearm. 
. F'lezor profundus and sublimis give faint and sluggish contraotion, 
with a strong current, as also the flexor carpi ulnaris. 4 
No reaction $n the flexor longus pollicis. 


Hand. 
The flexor brevis «рала contracts foroibly but sluggishly. 
None of the other muscles of the hand react even to the very strongest 
current. 


е е 


* 


В. GarvaNio CURRENT. 


Tut leg and thigh. 
Gastrocnemius and soleus contraction very weak. AGO > КОО. 
Trbialis anticus. АОС > КОС. ' 
Peronst. AOG > КОО. 
No response whatever in extensor communis digitorum. 
Extensor brevis digitorum normal. 
Extensor muscles of thighs normal. 
No response whatever in the hamstrings. — 


Right leg and tngh. 
No contractions whatever 1n gastroc. and soleus. 
Flexor longus hallucts. AGG > KOC. Ў 
' Тулайз antious. ACO > KCO. ; 

Extensor brems digitorum, no reaction, remaining muscles of leg 
normal, but very weak contraction. 

Vastus enternus, externus, and flig rectus, contract normally and fairly 
strongly.. 

No reaction whatever in the hamstring musoles: 


Lefi ит. ` à 
Biceps and brachialis anticus normal, but weak contraction. 
Triceps no reaction. 


Forearm. : 
| Flézor profundus digitorum. AOO > КОО. 
Flexor carpi ulnaris, normal, but very weak; no reaction in the 
extensor muscles. 
No response in muscled of band. 


Right arm. 
^ Biceps and brachtalis anticus, normal, but very weak, no ‘reaction 
whatever in triceps. 


Forearm. 
' Flexor carpi ulnaris. AOO > КОС. 
Flexor profundus digitorum. AOG. > KOO. 
No reaction in the extensor muscles. 
No reaction in any of the muscles of the hand. 
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SUMMARY OF ELEOTRIOAL EXAMINATION. , ., 


Extensor muscles of the thigh preserve for. thé most part 
their electric excitability. ' 

The extensor muscles of the leg are electrically stronger 
than the flexors. i 

In the arms the flexor muscles are the stronger, the 

. only muscles in the forearm which react at all well are the. 

flezor-carpi ulnaris, and the flexor profundus digitorum. 

The muscles of the hands and feet appear to have lost 
almost entirely electric sensibility to both currents. 


It was thought by the house physician, after she had been in 
the hospital a fortnight or three weeks, that there was some 
improvement in the movement of the ‘legs; doubtless it was due 
to some of the spasmodic rigidity having become less. 

She was troubled with pains in the limbs, waking her up from 
her sleep, otherwise she seemed no worse in her general health. 

March 19.—At 10 p.m., patient had a new development of 
symptoms beginning with a sudden fit of coughing, followed by | 
shortness of breath, and inability to sleep owing to the repeated 
attacks of coughing. When she was examined it was found that 
there was considerable dygpnoes and cyanosis of lips, the respira- 
tions: 48, short and jerky. The diaphragm was overacting, and 
there was hardly any intercostal movement. In the lower part 
of the chest the interspaces were retracted with each inspiration. 
The right sterno-mastoid was not acting so: well as.the left. ' 
Pulse 108. Temperature normal. 

Very little air is entering the left lung. Patient complains of 
a dull aching pain between the shoulders and in the legs. Oxy- 
gen was administered with an inhaler, but without much relief. 
Injection. of morphis and strychnia m 14 of each was administered 
with benefit. 

March 20.—The difficulty in breathing i is diminished and she 
is less cyanosed. ` The left side of the chest hardly expands at all, 
the lower intercostal spaces are RE and the diaphragm is. 
` doing all the work. . 

March 21.—Respiration is quieter and less jerky, and appears 
to be carried on solely by the diaphragm. Patient's speech. is 
rather indistinct, and she does not swallow so well. 

March 22,—Respiration, 30. Pulse 90. Нег m less ` 
distinct. UU 
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April 3.—Last night patient was suddenly seized with cough 
fod à sense of oppression in breathing. The-alw nasi are work- 
ing. Respiration 44. Marked cyanosis. Speech greatly affected, 
unable to swallow solid food, and nervous about taking liquids. 
Saliva dribbles from, the angle of the mouth. Мо air entering left 
lung. The left side of chest does not move. Temperature 101:4°. 
Strychnia and morphia injections repeated. Her condition 
becanje worse and worse, and she died on April 4. 

- Autopsy.—Twenty-one hours after death by Dr. Arkle, who - 
made the. following notes :— , 
` Тре body is greatly emaciated, rigor adis well marked. 
Weather temperate. The body lies on the heels, buttocks and 
shoulders, owing to the arching of the back. Slight post-mortem 
staining of dependent parts of body. The hands are smooth and 
glossy, and the fingers are-over extended and cannot be flexed. 
There ів a marked wasting of all the small muscles of the hand 
and forearm, the thenar and hypothenar’ eminences. Toes of 
- both feet flexed and ankle joints of both feet extended. Skin of 
feet smooth and shining. There is a very small abrasion the size 
of a lentil over the sacral region. On opening the chest, the 
following points were-noticed: The lungs are very soit, congested, 
and.there are caseous foci at both apices. Heart 7 oz., very small, ' 
otherwise normal to the naked eye. Abdomen—liver 404 oz. 
normal, spleen 24 oz., very small and pale. Kidneys weigh 
together, 74 oz., small, red in colour, capsule very adherent. 

Central Nervous System.—On removal of calvarium a good 
deal of blood escaped, the dura mater appears somewhat thick- 
‘ened. The longitudinal sinus contains a little fluid blood. There 
‘is an opacity and thickening of the arachnoid and pia mater, 
especially about the central convolutions. The Pacchionian 
bodies are unusually large. There is no thrombosis or blocking 
of the large vessels, nor any evidence of softening or growth. 

' On slicing the cerebrum в great deal of congestion and increased 
vascularity was observed both in the grey and white substance, 
but no other naked eye hemorrhage. 

Spinal Cord.—On opening the spinal canal, an opacity and 
yellowish appearance of -the arachnoid and pia mater presents 

` itself, especially in the cervical and lumbo-sacral enlargements. 

-The Cord.—On cutting the cord it was noticed to be softer 
than: natural in the dorsal region. Тһе whole of the central 
nervous system and the following nerves, phrenics, vagus ulnar, 
median and sciatic nerves were placed in Müller's fluid for 
hardening. 
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After hardening the brain in Miiller’s fluid and trans- 
. ferring to spirit, I noticed that the ascending frontal a:fd 
ascending parietal convolutions were shrunken below the 
level ofthe other convolutions, and the central and pre- 
central sulci were deeper and broader than usual. | 
*' Microscopical Examination of the Central Nervous Sys- 
tem.—After hardening in' Müller's fluid, my methods of ex- 
amination were as follows:—Pieces of tissue were stained by ' 
the Marchi method and embedded in celloidin. Other por- 
tions were placed in spirit and then embedded in. celloidin, 
and sections of the same were cut and stained by Weigert- 
Pal carmine method and with Hematoxylin and eosin. 
| Condition of Membranes and Vessels.—The pia mater is - 
considerably thickened, in places laminated; the vessels 
-are gorged with blood, and in their neighbourhood are enor- 
mous numbers of leucocytes. The neuroglia tissue is in- 
creased, and this is especially evident in sections of the - 
cortex of the central convolutions just beneath the surface, 
the network of connective tissue being continuous with and. 
extending from the pia mater. Sections of the brain and - 
spinal cord stained with hematoxylin and éosin with a 
view to microscopical examination of the condition of the 
membranes and vessels exhibited the following points :— 
Thickening of the pia mater and marked congestion of the 
capillaries, small arteries and veins. The membranes cover- 
ing the surface of the brain and dipping into the sulci 
exhibit a condition of chronic peri-arterial inflammation, 
being infiltrated with leucocytes, and in places laminated. 
The walls of thé small vessels are thickened, and the 
muscular coat of the arterioles is somewhat hyaline in ap- 
‘pearance. There are numerous small hemorrhages. This 
condition of the membranes and vessels appears to be more 
manifest over the central convolutions than in the occipital 
lobes. The membranes and vessels of the spinal cord pre- 
sent a similar appearance, but not so marked. I regret 
that the kidneys were not preserved for examination. Their 
naked eye appearance and size suggested a chronic vascular 
degenerative change with overgrowth of connective tissue. 
Brain and Internal Capsule.—Sections of the cortex of . 


х 
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the central convolutions showed numbers of granulation 


corpuscles, whereas sections of the occipital lobes showed 
none. x 

Sections of the cortex of the central convolutions stained? 
by Marchi’s method showed that numbers of nerve fibres 


- had disappeared, also that numbers of fibres were undergoing 


degeneration. This was also manifest by the Weigert or 


, Pal’ method, but the degenerating fibres cannot be seen 


nearly ‚во ‘definitely. Vide photo-micro., Plate III. (1). 
Sections of the occipital lobe showed no such degenerated 
fibres, Examination of a large number of sections revealed 
absence of the large pyramidal cells. The internal capsule 
showed a number of degenerated fibres stained black by 
Marchi fluid- amidst empty spaces and sclerotic tissue. 
These degenerative appearances are seen in the posterior 


‚ part of the internal capsule. Vide photo-micro., Plate II. 
, (2), low power; the black dots are the degenerated fibres in 


cross section. 

Crus Cerebri. — Sections -were stained by ‘all three 
methods with the same result, viz., sclerosis of the whole 
middle third, and amidst the sclerosed tissue black degene- 
rated fibres can be seen by Marchi staining. Vide photo- 


. micro., Plate TIT. (3), of a section of the crus cerebri stained 


by Weigert method. The middle portion is quite light, 


-owing to its not being stained by the hematoxylin. 


Pons.—The pyramidal fibres exhibit extreme degenera- 
tion and sclerosis. Fillet and Superos cerebellar peduncles 
unchanged. . 

Medulla. — Pyramidal fibres, extreme sclerosis and 
degeneration. Vide photo-micro., Plate III. (4). Internal 


‘and external arciform fibres and interolivary layer normal. 


Slight sclerosis of posterior longitudinal bundle. Restiform 


" body normal. Ventral cerebellar fibres degenerated (?). 
-As these sections were only stained by Weigert method, I 
' cannot say for certain whether this is so or not, but 


certainly the: ventral cerebellar tract amidst the external 
arciform fibres does seem to have more neuroglia tissue than 


' normal. 


Nuclei of orea y. Matter. —The only nuclei that seem re 
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be degenerated are the hypoglossal and the lower facial with, 
which it is associated, and also the spinal accessory. Many 
of the cells have disappeared, and some are shrunken and 
pigmented. 

Medulla, at the lower part of the decussation of the 

pyramids, stained by Marchi’s method, showed a sclerosis, 
` with numbers of black degenerated fibres just similar te the 
appearance presented in the cortex and internal capdule: 

Cervical Spinal Cord showed, atrophy of anterior horns, 
with disappearance of the anterior and internal groups of 
nerve cells, and to a less degree atrophy of the posterior 
and external groups. Sclerosis of the direct and crossed 
pyramidal tracts, and considerable atrophy of the ground 
fibres. The direct cerebellar tract, lying outside the 
crossed pyramidal tracts, is normal. Vide photo-micro. 
(5), Plate IV. , 

Dorsal Spinal Cord.—The anterior horn cells are 
atrophied. Clarke’s column apparently unaffected. Vide 
photo-micro. (6), Plate IV. 

Lumbo-sacral Spinal Cord and Roots.—Posterior roots 
normal. Anterior roots, great outfall of fibres. Vide photo- 
micro (10). Here again the anterior and internal groups of 
cells are most atrophied but the posterior and external group, 
although they have not disappeared, are undoubtedly under- 
going degeneration. Vide photo-micro. (7), Plate IV., of 
this group of cells stained by Marchi’s method. The cells 
are black, presumably from fatty degeneration (this is 
usually termed pigment, but it stains black with osmic - 
acid). Many of them have their processes gone; some 
are shrunken, and some have swollen up. 

Nerves.—Phrenics stained with osmic acid and picro- 
carmine showed numbers of fibres undergoing degeneration. 
Vagus, treated in a similar manner, showed some fibres 
undergoing degeneration. Ulnar, median and sciatic showed 
very few fibres undergoing degeneration. 

Sections of these nerves, however, stained by osmic acid 
and cut in celloidin, showed THAT A LARGE NUMBER OF 
FIBRES HAD BEEN DESTROYED, and many of the bundles 
were much smaller, so that a section of the. ulnar, when 


| Prate III. 





Amyotrophie lateral sclerosis. (1) Degenerated fibres in cortex cerebri. 
(2) Transverse section of degenerated fibres in the anterior part of the 
posterior half of the internal capsule, both stained by Marchi's method. 
(3) Crus cerebri stained by Weigert's method, showing sclerosis of the middle 
third. (4) Medulla оң sclerosis of the pyramids also stained by Marchi's 


method.  Photo-mierographs of untouched negatives. 


F. W. Morr, 


Prats IV. 





- 


6. 


Amyotrophie lateral sclerosis, (5) Spinal eord lower part of cervical 
enlargement. Sclerosis of pyramidal tracts and antero-lateral region. Direct 
cerebellar fibres seen unaffected outside crossed pyramidal tracts. (6) Spinal 
cord eighth, dorsal. (7) Posterior external group of cells of anterior horn 
in lower lumbar region, showing degenerative changes; the anterior internal 
groups have entirely disappeared in this section. 
F. W. Morr, 


Prare V. 





(8) Ulnar nerve from the middle of the forearm, magnified about ten 
diameters, stained with osmic acid and cut in paraffin. The bundles in the 
upper portion are normal. The lower six bundles are greatly wasted and do 
not stain black. (9) One of these bundles highly magnified, shewing that a 
large number of fibres have completely atrophied. (10) Section of spinal 
cord in sacral region showing sclerosed crossed pyramidal tracts. Also compare 
colour of anterior and posterior roots, the former being degenerated. 


F. W. Morr. 
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looked at ‘with: thé haked eye; appeared much blacker and 


fuller in one half of the: section than the other. Vide photo-. 
micro., Plate V. (8) and (9). In fact, the section appeared 


. to be divided into two parts, one in which the bundles of 
. nerve fibres had shrunk to half their size, and another which 
- was hardly affected at all. The’ photo-micro. (9) shows’ one | 


of the sclerosed bundles of fibres. -The Sclerosis was less 


_. apparent. in the median and sciatic nerves than in the. 


“ulnar. The appearance closely resembles the photo-micro- 
graph of Dr. Sherrington’s after section of ventral and 


` dorsal roots, the latter cut proximal to the ganglion. Dr. 


Sherrington has, in a most valuable paper in the Journal of 


_ Physiology, October, 1894, shown that a nerve entering a 


muscle contains a large number of afferent muscular fibres. 
It would be interesting in any future case of amyotrophic 
sclerosis to examine а so-called purély motor nerve entering 
muscle te see if these afferent motor fibres are present. It 
may-be that the half of the nerve undegenerated is purely 


, Bensory, whiles the other half so obviously atrophied iş mus- 
-cular, the undegenerated fibres being those afferent muscular 


. fibres of Sherrington. This is very probable, as in the 


monkey I have found that the ulnar nerve can be split into 


„two portions, one which by stimulation, either by faradism 
_or ligature, is followed by muscular contraction, and another, 


presumably cutaneous, which gives no such result. 

This case has many points of interest. T believe that 
& simultaneous degeneration of the upper and lower seg- 
ments of the motor path took place, and the clinical history 
supports this opinion, for there was wasting of muscles 
appearing at the same time as exaggerated reflexes. The 
hemiplegic onset ‘of first the right leg, then the right arm, 
and subsequently left leg, then left arm, supports the view 
held by Charcot that the disease is primarily in the upper 
segment; but against this we have the fact that there was 
muscular wasting of the typical progressive muscular atrophy . 
type associated with the spasmodic conditions. Are we to 
believe that the degeneration of the upper segment of the 
motor. path begins i in the terminations of the crossed pyra-. , 


. midal tracts in the spinal ‘cord and spreads e 
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‘pwede Or is it. due to degenerative changes in the 
cortex” leading to degeneration and atrophy of the large 
cells of the third layer which give origin by their axis 
cylinder "processes to the fibres of the pyramidal tract? 
There is nothing against the latter view in this case, at 
arly ‘rate, although cases in which no degeneration can: be 
found above the pons, would support the former «view. 
My own experience of experimental: degeneratiorts of the 
cross pyramidal tracts in monkeys produced by various 
injuries of the cortex, ablation, subcortical section, and 
cauterization, lead me to believe that if the connection of 
` the neuron with its cell. be destroyed, a degeneration occurs 
throughout the whole pyramidal system, and does not creep 
down nor creep up the fibres forming it. It may, however, 
be different in the case of a slow degenerative process affect- 
' ing the protoplasmic processes of the'cells, which, as Golgi. 


and Ramon y Cajal have shown, bear a most complex. . 


-arrangement, like a tree; and we can easily understand how 
a chronic peri-arteritis could interfere with the nutrition of 
the cell, specially as we are led to believe that these 'dendri- 
tic processes project into corresponding lymph spaces which 
are in connection with peri-vascular lymphatics. Inter- 
' ference by chronic inflammatory changes, such as are found, 
in this case, might very well cause nutritional changes in the 
cell, eventually leading to its’ complete atrophy and .dis- 
appearance. ` Ав rule, the more remote a part is from its . 
seat of nutrition, the more likely is it to undergo degenera- 
tion, and we could thus explain the gradual, “creeping up’ 
of the degenerative process. 

Certainly the appearances of degeneration and sclerosis 
presented by the internal capsule and the crus cerebri in this 
case were quite as advanced as the pyramidal tracts of the 
medulla and dorsal region of the cord.’ i 

Of course in the white matter of the hemispheres of the : 
centrum ovale, the process of degeneration could only be seén , 
by возех. падан motor fibres and granulation cor- 


1This view is supported by the cases of Kabler and Pick, Kowjewnikoff 
Domine, and Oharcot and Marie. 
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puscles, and owing'to the large number of intermingled 
Healthy fibres not belonging to the pyramidal system, it- 
is difficult to recognise ‘sclerosis, although when portions of 
the cortex of the motor area are stained by the Weigert 
method and compared with the occipital region; there is, a 
marked difference in the appearance of the ‘fibres of the 
sectiohs of these two areas. By Marchi’s method, however, 
' degenerated fibres, such as shown in the photo-micrograph, 
could be found throughout the sections of the motor area 
- (especially numerous in parts where the disease was not so 
advanced as in the lower part of the Rolandic area), but 
none in sections of the occipital, a purely sensory area. 
Where the pyramidal tract occupies a small area, as from 
the internal capsule downwards, the degeneration after 
staining the sections, is apparent to the naked eye. 

It is difficult to understand why, in the spinal cord, the 
anterior hortis alone should suffer, and why particular groups . 
in particular regions—such as the cervical and lumbar. en- 
largements, and the anterior and internal groups of cells— 
be completely destroyed, while the posterior and external 
escape ;+ why the posterior vesicular column, and the direct 
cerebellar tract which arises from it should be unaffected, if 
this disease depended solely upon a chronic inflammatory 
process. If, however, we look upon this progressive mus- 
cular atrophy as a degenerative process of the motor path, 
affecting in some cases the lower segment first, therefore 
masking the symptoms which ‘would be produced by the 
' subsequent affection of the upper segment, or, in sóme cases, 
in the upper segment first, producing ‘characteristic symp- 
toms, or affecting as in this case both segments of the motor 
‘path simultaneously ; we must then conclude that there is 


! Із it possible that the escape of the extensor musoles of the thigh and leg 
‘may be.associated with the preservation of the posterior and external groups 
of large multipolar cells in the lumbo-sacral region? The preservation of these 
cells and the disappearance of the cells of the opposing ham-string muscles 
which were found to have lost all electrical excitability (and presumably, there- 
fore, innervated by cells of the anterior internal groups which had disappeared) 
would account for the exaggeration of the knee-jerk which was noti even 
within a month or two of the patient's death. This fact might also serve to 


'« aocount for the exaggerated tendon reflexes observed in Senator’s case where 


the post-mortem examination revealed no sclerosis of the pyramidal tracts 


t 
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‘DEFECTIVE. DEVELOPMENT OF THE CENTRAL 
5 NERVOUS SYSTEM IN А CAT. 


BY J. В. RISIEN RUSSELL, M.D., M.R.O.P. 
Assistant Physician to the Metropolitan Hospital. 


(From the Pathological Laboratory of University College, London.) 


| Introductory ' Remarks. 


- LAM induced to place this case of defective development 
of the ceritral nervous systém іп в cat on record, because it 
‘appears to me to be of more than ordinary interest. 

А My grateful acknowledgments. are due to Professor Victor 
. Horsley for enabling me to carry out the examination of this 
animal at the Pathological Laboratory of University College. 
Iam also indebted to’ Professor Boyce for his kindness in 

` bringing to my aid his large experience of the topographical 
anatomy of the central nervous system of the. cat. 

It is impossible for me to express too cordially my thanks 
to Dr. 8. W. Carruthers, to whose generosity I am indebted 
` for the valuable animal on which these observations have been 

. made. The symptoms presented by the cat, during life, 

' reminded Dr. Carruthers of some dogs which I had shown at 

. a meeting of the Neurological Society, and on whom I had 

- practised ablation of one lateral lobe of the cerebellum; he 
therefore showed the cat at &.meeting of the same Society, 
and afterwards gave it to me, io make use of as I thought fit. 

` On*examining the animal, I found that there was 
evidence of paresis of both posterior extremities and of the 
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right anterior Ө which condition corresponded -.to 
-that met within dogs after ablation of the right lateral lob 
of the cerebellum. It therefore seemed probable that in this 
. cat there must be some lesion, or defect, of the right: lateral 
lobe of the cerebellum. . And ав. will be seen subsequently, 
the condition кан at the autopsy, amply кейлеп the gur- 
mise. ^ ' Е 

` The cat was od йөр the influence of; chloroform, 
‘and killed by an over dose of, this anesthetic. On post- 
mortem examination the skull presented no abnormal features, 
and, as far.as could be ascertained, there waè no asymmetry. 
The membranes were normal, and not unduly adherent to 
the skull.or to the, brain. The right cerebral ‘hemisphere 
appeared to be generally a little smaller than. the left, but. 
there was no special defect in any one part of it. ‘The whole ` 
' brain was below the average size; but there was no evidence . 
1 ‘of special atrophy or defective development of any part in 
- particular, with the exception of the right hemisphere being - . 
, a little smaller than the left, as has already been said. | 

"The feature which attracted most attention was the соп- 

dition of the cerebellum ; ‘the whole organ was smaller than 
normal, and also proportionally, as compared ‘with the cere- 
brum; but most.striking of all was the fact that the right 
lobe was scarcely a third the size of the left (see! fig. 1) '- 
The right lobe was diminished i in ‘all its dimensions ; and the 
corresponding right half of the pons and medulla shared in 
its defect,.though not to such a'marked extent. There was ' 


- „ ‘apparently a complete absence of the transverse fibres of the. 


pons on the right side, and the whole of the' right side of the 
pons.and medulla were markedly smaller than the left. ‘As 
far as could be ascertained, this asymmetry ‘was not shared. 
Љу the spinal cord, the two lateral halves of which appeared 
to be quite equal. 

The cranial neryes were smaller on the right ide than on’ 
the left ; but the spinal oi ones did not к any detectable 
difference. ; 

The' whole central nervous. system ' was preserved in '' 
Müller's fluid for subsequent microscopical examination ; the 
` result of, which will now be detailed. : 


Ef 
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a ; Microscopical Ezamination. 
The stain that was chiefly employed in this T 
was Weigert’ 8 hematoxylin method as modified by Pal, and 
‘as further modified by Schäfer. This was variously supple- 
-mented by carmine, nigrosin, Delafield's hematoxylm, senine; 
&. . .. 
* After describing the ndibo of the cerébrum and cere- 
' bellum, it will, I think, be best to describe the other defects 
in the rest of the central nervous system, as they are met 
with at certain typical levels of the pons and medulla, and 
then to give a short summiary of all the defects, which were 
found in this animal, before discussing the significance of 
these defects, and the deductions to be drawn from them.' 


The Cerebellum. | 


‘The defective development of the right lateral lobe of 
this organ, as compared with its left, was even more strik- 
ihgly brought out on vertical transverse sections being made. 
The right half of the middle lobe did not appear to share in 
this defective development of the lateral lobe. Contrary to 
what, might have been expected, the proportion between the 
different layers of cells of the cortex of this rudimentary 
right lobe was not altered, and the normal proportion of 

` grey to the immediately subjacent white matter was pre- 
‘served. The cells of Purkinje were normal in appearance, 
and in their arrangement, as were the cells of the granular 
. and molecular layers of this rudimentary portion of the cere- 
bellum. Whereas the corpus dentatum was well marked on 
the left side, its only representatives, on the right side, were 
à fow irregularly scattered cells in the region where it ought 
to have been, which region was of course also greatly defi- 
cient in the amount of white matter. The total quantity of 
fibres passing to and from the cortex of the right lateral lobe 
was of course much below the normal, a fact in keeping with 
the small amount of cerebellar cortex which existed on this 
side. 
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The Cerebrum. — Dow 
Vertiqal transverse sections through the hemispheres at 
. different points showed less asymmetry than appeared to 
exist when the brain was viewed as & whole. ‘The grey and . 
white matter were normally arrańged, the normal. proportion 
between the two appeared to be preserved, and there, was 
certainly. no evidence of gross structural general or locale 
change in either hemisphere. 'The cortical cells of the left 
hemisphere showed no evidence of atrophy, arid those of the 
right side were also free from any such defect. 

The basal ganglia appeared to be equally and normally 
developed on the two sides, and there was only.a very slight - 
difference in the size of the internal capsule on the two sides, 
that on the right appearing to be a little smaller than that on 
the left. But sections through the crura cerebri presented в 
very different state of things, for there could be no question 
that the right crus, was considerably smaller than the left . 
(see fig. 2). While this striking difference was seen in the 
size of the crura, the optic tracts appeared to be normally . 
and equally developed on the two sides, and made the ae 
metry in the crura a the more evident (see fig. 2). 


The Region of the Posterior Corpora Quadrigemina. 


The asymmetry at this level is exceedingly marked, many 
of the structures on the right side being almost completely 
absent. The most striking differences are to be seen in the 
fillets, superior cerebellar peduncles, pyramids, and corpora 
. quadrigemina; but in addition to these, certain minor ORE 
. ences on the two sides are.evident. 

The night corpus quadrigeminum is about» thirdthesize ~ 
of the left (see fig. 8); and the same proportion exists in the 
sizes of the right and left fourth nerves, as they are seen 
decussating in the roof of the aqueduct of Sylvius (see fig. 4). 

- While the superior cerebellar peduncle is well marked on the 
left side, scarcely any trace of this structure can be made out 
on the right (see fig. 3). The difference ‘іп the size of the . 
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descending root of the fifth cranial nerve on the two sides is 
hot so striking, for although that on the right is smaller than 
that on the left, and its fibres are less regularly arranged 
(see fig. 3), there is not, that „pronounced difference which has 
been noted in connection with other structures already des- 
. €ribed at this level.. Scarcely any trace of fillet fibres exists 
' on the right side, while the left fillet’ is well developed and 
stands ба prominently (see fig. 8). The pyramid on the 
right side is extremely diminutive, and contrasts markedly 
with the well developed, left pyramid (see fig. 3). 


The ‘Region of Exit t of the Sixth. and Seventh Cranial 
Nerves. 


„а 


Many points call for comment at this level (see fig. 5), 
and foremost amongst them is the complete absence of the 
pyramid on the right side, there being no trace of this 
structure to be seen; while on the left side the pyramid 
` is normal. | | 

` The enormous difference in the size of the restiform body 
on the right side as compared with that on the left is striking, 
` for -while the latter is of normal size and appearance, the 
former is represented by an insignificant bundle of fibres, 
seen’ cut transversely and situated just internal to the super- 
ficial root of the eighth nerve ав :1. makes its exit. The 
fibres which represent the right restiform body appear to be 
normal and are not obviously smaller than those of the left 
restiform body; but they are more crowded (together, there 
being a marked deficiency in the amount of interstitial tissue. 
The contrast between the two -restiform bodies is better seen 
at a lower level (as represented in fig. 6), at which level the 
relative sizes of the ascending root of the fifth nerve and the 
restiform body, on the two sides, is striking. 

To revert to fig. 5, however, in addition to the points 
already mentioned, жө. вее that the posterior longitudinal 
bundle is smaller on the right side than ‘on ‘the left. The 
seventh nerve, seen divided transversely ав it lies internally 
to the ТЕР nucleus, is distinctly smaller on the right side, 


42 ORIGINAL ARTICLES AND CLINIOAL CASES. 


its fibres appear. smaller and do not stain as well as do those 
of the left nerve. ° 
‘The sixth nucleus on the right side is a Little. smaller 
‘hin that"on the left, though the. cells appear to be about 
' the same size in both. Fewer fibres pass from the right 
sixth nucleus to the opposite posterior longitudinal bundle, 
than from the left nucleus. ' . 

The sixth nerve is slightly salles on the right stde than 
on the left; but the différence in gize is not nearly so striking ` 
as is that between the two seventh nerves, the right seventh 
being notably smaller than the left. A still greater difference 
in- size exists between the eighth nerves; and the accessory 
nucleus of the eighth is а trifle smaller on the right side. 

Practically no difference i in the size of the ascending root 
. of the fifth éxists on the two sides (seo. ‘figs. 5 апа 6), but the 
substantia gelatinosa is a little less on the right'side as'com- 


pared with, the left. There is а difference in the size of the .- 


two superior olives, that on the right side being considerably 
smaller than that on the left, though its cells do not ш a 
to be small or shrunken. ' : 

There is almost a complete absence of any connections 
between the right side of the pons-and the cerebellum. - 


. The Region of the Tnferior Olive. 


` A section through the medulla at this level presents. a 
-curious picture (see fig. 7). The pyramid on the left війе,ів . 
well developed and occupies its normal position, whereas on 
the right side, where the pyramid ought to be, the inferior 
olive is situated, with the anterior external arcuate fibres, and . 
in addition, what appear to be a few pyramidal fibres form- | 
ing its inner and anterior boundary. The inferior olive on 
the left side is exceedingly poorly developed, and represents 
about a twelfth part of that on the right side in size. 

The lateral medullary tract on the nght side is almost | 
completely absent, a distinct concavity existing in the peri- 
phery of.the medulla in this region, instead of the normal 
convexity which exists on theleft'side. The nucleus lateralis |. . 
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is also a&lmost' completely absent on the right side at this 
Tevel. No trace of Boyce’s direct tract, which degenerates 
downwards after ablation of the cerebral hemisphere on the 
same side, is to be seen;. while on the left side this tract is 
во prominent as to suggest the puer of its being hyper- 
trophied. 

‘Phe ascending root of 8, fifth is КҮЙ sali developed 
„on the two sides; and the substantia gelatinosa is almost 
"equal also, though possibly it is slightly less on the right 
side. There is not much to:choose between the funiculus 

` gracilis on the two sides; but with regard to the funiculus 
cuneatus, there is a marked difference, that on the left being 
about half the size of that on the right. 
, In addition to these differences, there is a general defi- 
ciency in the тозам reticularis on ше right side.. 


The Region of the Decussation of the Anterior Pyramids. 


The first and most important point to be noted at this 
level is with regard to the anterior pyramids. Whereas that 
on the:left side, in accordance with what we have seen at 
‚ higher levels, is well developed, there is only the merest trace: 
of & pyramid on the right side, an insignificant bundle of 
fibres alone representing this structure at.this level. Butthe 
point of extreme interest and importance lies in the fact that 
instead of the whole of the fibres in the well developed 
' left pyramid passing across the middle line to the region of 
ihe. right crossed pyramidal tract, the pyramid bifurcates, 
and while the majority of its fibres pass to the region of the 
' opposite’ crossed pyramidal tract, about a fifth of their 
number pass to the region of the crossed pyramidal tract of 
the same side, that is, to the left crossed pyramidal tract (see 
fig. 8). The few fibres occupying the position of the anterior 
pyramid on the right side are distributed as follows: some 
decussate and pass to the opposite crossed pyramidal tract, 
Some pass with the bulk of the fibres from the opposite 


! Boyce, Proo. Roy. Soo., 1894. 


44 ORIGINAL ARTICLES AND CLINICAL CASES. 


anterior pyramid to the region of the crossed pyramidal tract 
of its own side, while some turn forward into the grey mattere 
of the anterior horn (see fig. 9). The next point worthy of 
note is the fact that there is a distinct deficiency in the 
region of the direct cerebellar tract on the right side, owing 
evidently to absence of this tract. Instead of the contour 
of the cord being preserved, there is a distinct concavity in 
the periphery at this region, which contrasts obviously with 
the normal convexity in the same region on the left side. j 

The defective development of the funiculus gracilis and 
funiculus cuneatus, with their nuclei, on the left side, is 
better seen at this level than in any that have been examined 
higher up. The funiculus gracilis is a little more than half 
the size of that on the right side, while its nucleus is only & 
third the size of that of the other. It is not so easy to judge 
of the exact amount of diminution in size of the funiculus 
cuneatus, but its nucleus is a little more than half the size of 
the nucleus of the nght funiculus cuneatus (see fig. 8). 


The Spinal Cord. 


It is most surprising that, in spite of the complete absence 
of the right pyramid at certain levels in the pons and medulla, 
and the evident defective development of the direct cerebellar 
tract noted at the level of the decussation of the pyramids, 
there should be next to no asymmetry of the spinal cord. 
As may be seen even from fig. 10, which represents the 
upper cervical part of the cord, it 18 difficult to say that 
there is any difference on the two sides, and the same holds 
good in the dorsal region; but in the lumbar there is pos- 
sibly some evidence of slight deficiency on the left side, 
chiefly in the region of the left crossed pyramidal tract. 
Nowhere, throughout the length of the cord, is there that 
difference on the two sides, which might have been expected, 
in view of the defects of those systems at higher levels which 
we know contribute to the formation of the cord. 

No minute microscopic differences can be detected in the 
nerve fibres on the two sides of the cord, and the grey matter 


CENTRAL NERVOUS SYSTEM IN А;ОАТ. . 45 


is normal in amount, as compared with the white, and in 
arrangement. The minute structure of the grey matter is 
‘also normal on both sides, the cells being apparently per- 
fectly natural and showing no structural alteratiofis. 

^ The anterior and posterior nerve roots present no differ- 
ences on the two sides. ` 


|93 
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Summary. 


T vil be робна for us to review briefly the salient 
abnormal features presented by this animal, before attempt- 
. ing to discuss the possible significance of certain of these. 
First we have the fact that the cerebellum is smaller 
. than normal, as a whole; and that its right lateral lobe is 
very much smaller than its left. .. 

As to the cerebrum we have seen that only slight differ- 
ences exist on the two sides in which the right is the slightly 
defective one, that this slight difference is also apparent in 


‚ 7 the internal capsule, and that when we come to examine the 


crura cerebri the HERE is very distinctly smaller than the 
left. 

"The pyramids present many features of great interest. 
The right pyramid is completely absent throughout the 
medulla, until the lowest part is reached; but at the level of 
the decussation a few fibres: ‘indistinguishable from pyramid 
fibres are seen occupying the region of. the anterior pyramid 
on the right side. At the decussation, the normal left 
pyramid bifurcates, and while the greater number of fibres 
pass across to the opposite crossed pyramidal tract, a con- 
siderable number pass to the crossed pyramidal tract of 
their own side. Compensation is so complete. that, with 
the exception of possibly а slight difference in the lumbar 
' region of the spinal cord, the crossed pyramidal tract does 
not ‘appear to be smaller on the left side than on-the right. 

‘Practically no trace of fillet fibres can be found on the 
right side. 

` All the peduncles of the A are very deficient, 
there is practically complete ‘absence of the superior and 
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middle cerebellar peduncles on the Ж side, and the resti- 
form body, or inferior cerebellar peduncle, is exceedingly | 


' diminutive on the same side. 


The cfanial nerves are all smaller on the right side than 
on the left, though they are not all equally so. 

The superior olive is slightly smaller on the right side; 
but the inferior olive is exceedingly well developed on 
this .side, while that on the left, po is éxtremely ‘poorly . 
. developed. 

The nucleus of the füniculus gracilis and that of the funi- 
culus cuneatus are smaller on the left side than on the right. 

. 16 is thus clear that.in a pretty universal defect of 
development: of the right side of the pons and medulla : 
there are certain notable structures: which do not share to 
any extent in this defect; they are the ascending root of the 
fifth nerve, the substantia gelatinosa, the inferior olive, and 
the nuclei of the posterior columns. Of thése structures; 
two are not defective on the left side either, viz.: theascend- . 
ing root of the fifth and the substantia, gelatinosa; while the 
inferior olive is markedly defective on the left side, as are the 
nuclei of the posterior columns, though to a much smaller 
extent. 

Deductions. 

‘That the diminutive right lateral lobe of the вагата 
is & primary condition the result of defective development, 
and not one due to atrophy secondary to any other lesion of 
the central nervous system, is evident from the fact,that the 
. portion of cerebellar tissue present is normal in structure, 
neither the cells nor fibres composing it showing any sign'of - 
atrophy or other abnormality. It is as if a small portion of 
-normal cerebellar tissue had been left, and the whole of the 
remainder of the lobe had been cut away. In this respect 
this case contrasts markedly with two cases of atrophy of the ' 
cerebellum in cats recorded by Herringham and Andrewes.' 
_ The condition of the cerebellum in their cases was apparently ` 
. primary also, but instead of the cerebellar tissue present 


! Herriugham & Andrewes, St. Bartholomew's Hospital Reports, vol. xxiv: ` 
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being of normal structure, there was great atrophy of the 
&ranular and molecular, layers: of the ‘cerebellar cortex. 
* Their cases also differed from mine in that the whole cere- 
bellum participated in the atrophy, and not one lateral lobe 
more than the rest of the organ. 
‘The defective condition of the cerebellar peduncles on 
-the wight side calls for no comment, for that the superior 
` ' peduncle, the transverse fibres of the pons or middle 
“peduncle, and the restiform body or inferior peduncle 
should be thus defective is only in keeping with the 
diminutive size. of the right lateral lobe of the cerebellum 
itself. . 
' With so little cerebellar tissue representing the right 
_ lateral lobe, it is quite in accordance with our knowledge of 
the relationship between one lateral lobe of the cerebellum 
and the opposite inferior olive that the latter should be so 
defectively developed. The relationship is one which has 
been well established by pathological observations, and which 
has been put beyond. question by the results of experiment, 
for it has been, found that after ablation of one lateral lobe 
af the cerebellum the opposite inferior olive atrophies. In 
the present case it would appear to be not so much a 
"secondary atrophy ‘of the left inferior olive as a defective 
development of it in association with the defective develop- 
ment of the right lateral lobe of the cerebellam. The fact 
that'the whole of the left side of the pons and medulla is 
perfectly normal, with the exception of the inferior olive and 
posterior column nuclei is a most significant one, and points 
unquestionably to their defectiveness being related in some 
way to defect of certain structures on the right side. We 
shall see presently what the probable significance of the 
defect of the posterior column nuclei on the left side is, and 
‚as to the defect оѓ the inferior olive there can, I think, be no 
reasonable doubt that it is associated with the defective 
development of the right" lateral lobe of the cerebellum. 
Similarly the well developed inferior olive on the right side, 
whith is otherwise full of abnormalities, is no doubt con- 
sequent on the left latéral lobe of the cerebellum being fairly ' 
: well developed, when шы to the a & remark 


\ 
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“especially applicable to the state of development of = 
corpus dentatum on the two sides. 
This case points to the crossed relationship between one 
lateral lobe of the cerebellum and the opposite cerebral 
hemisphere as not being one in which the opposite cerebral 
hemisphere atrophies, or is defectively developed, in con- 
sequence of the abnormality of the lateral lobe of the«cere- 
bellum. Congenital cases of atrophy of one lateral lobe of 
the cerebellum and of the opposite cerebral hemisphere are 
always open to question as to which is the primary condition 
and which is the secondary. In thirteen cases, collected by 
him, Turner’ concluded that the cerebellar atrophy was 
secondary to the cerebral. That one lateral lobe of the 
cerebellum may atrophy in consequence of damage to the 
opposite cerebral hemisphere is strikingly proved by a case 
published by Ferrier? in which the one cerebral hemisphere 
had been converted practically into a cyst, by a hemorrhage, 
and in which there was well-marked secondary atrophy of 
the opposite lateral lobe of the cerebellum. But I know , 
of no similar proof that one cerebral hemisphere ever 
atrophies in consequence of destruction of the opposite © 
lateral lobe of the cerebellum. A few cases, however, have 
been recorded in which with well-marked atrophy of one 
lateral lobe of the cerebellum there has been slight atrophy 
of the opposite cerebral hemisphere, and Wagner* states 
that he found atrophy of the cerebrum after removal of the 
‘cerebellum in pigeons; but this result stands alone, and is 
, open to question. No other observer has recorded atrophy 
of the cerebrum consequent on ablation of the cerebellum, 
so far as I am aware; and my own results of extirpation of 
` рагів of the cerebellum in dogs forbids my concluding that 
one hemisphere of the cerebrum atrophies in consequence of 
destruction of the opposite lateral lobe of the cerebellum. 
‚ That the one half of the cerebellum exercises a very marked 


! Turner, Schmidi’s Jahrb., 1856, vol. xc., p. 82. 

* Perrier, Brain, April, 1882. 

? Of. Weber, Cramer, &c. 

* Wagner, Journ. de Physiol., 1861, vol. iv., p. 894. 
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influence on the opposite half of the cerebrum has been 
strikingly demonstrated by certain. of my experiments, 
which leave little doubt that one lateral half of the cere- 
bellum exercises & control on the cortical cells of the шнш 
cerebyal hemisphere. 

In the case we are at present considering, although T 
is very great deficiency of the right lateral lobe of the cere- 
bellum, there is no sign of atrophy or other defect of the 
left' cerebral hemisphere. Оп the contrary, it is the right 
cerebral hemisphere which is slightly smaller than its fellow, 
a condition which is probably part of the general defect on 
the right side of'the central nervous system, and consequent 
on some common cause, with these other defects, and not in 
any way specially associated with, or secondary to, the 
defective development of the right lateral lobe of the cere- 
bellum. 

As we are considering the question of crossed relation- 
ships, it will be as well for us to inquire into the probable 
significance of the fact that the posterior column nuclei are 
smaller on the left side, which, with the exception of the 
inferior olive, is otherwise quite normal. That these nuclei 
should be smaller on the left side is only what we are led to 
expect from the complete absence of the fillet on the right 
side, for the relations of the fillet to the opposite posterior 
column nuclei is well recognised. Indeed, it is a matter for 
surprise that with apparently so complete an absence of 
fillet fibres on the right side the nuclei of the funiculus 
gracilis and funiculus cuneatus should not have been con- 
siderably smaller than they are; especially when we 
remember that nothing abnormal could be detected in the - 
basal ganglia. . 

It only remains for us to consider the defects met with 
in the pyramidal system, and their probable significance. 
The internal capsule being a little smaller on the right side 
than on the left is of course in keeping with the fact that the 
right hemisphere generally is a little smaller than the left. 
The size of the right crus cerebri is also in keeping with this ; 


Р 1 Phal. Trans. Roy. Soc., 1994. 
VOL. XVIII. 4 
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‘but neither the size of the capsule nor of the crus prepares 
us for the complete absence of the right pyramid at a lower 
level. With such & complete absence of the pyramid on the 
right side, one would have been justified in looking for a 
greater diminution in, the size of the crus and. internal 
capsule, and certainly in in the cortex of the right бетек 
. hemisphere. ; 

It,is customary to E those fibres which occupy 
the ventral aspect of the mesencephalon, in the region of the 
posterior. corpora quadrigemina, pyramidal fibres; but-that 

this is probably not strictly- correct is rendered likely from ` 
` the condition met with in this animal. We have seen that 
in the region of the corpora quadrigemina there is a distinct ` 
bundle of fibres occupying the region of what is generally 
looked on as pyramid, on the right side, though the bundle is 
very much smaller than the corresponding one on the left 
side. 1 is difficult to see how, if this bundle of fibres on the , 
right side is wholly made up of pyramidal fibres, there should : 
not ‘be a trace of them to be found in the region of the 
pyramid at a slightly lower level. Boyce’ has shown that 
pyramidal fibres leave the pyramids at all levels in their 
course, but the number of fibres which thus. leave the 
pyramids under normal conditions are not sufficient to 
account for the entire disappearance of so considerable в 
bundle in во short a vertical space. It seems to me far more 
reasonable to suppose that the fibres forming the bundle in 
question in the posterior quadrigeminal region are not 
pyramidal fibres at all, but are of a totally different nature. 
If this be so, then it appears to me that it would be far 
more correct to call the bundle at present called pyramid, in 
the region of the posterior corpora quadrigemina, -crural 
fibres, for as in the crus, so here, there are other fibres in 
addition to the pyramidal ones. І am thus inclined to 
believe that under normal circumstances there are certain 
other fibres contained in the bundle in question together with 
the pyramidal fibres, and that in this animal these fibres 
alone exist, while there are no pyramidal fibres contained in 
the bundle. ' 


+ Boyce, Proc. Roy. Soc., 1894. ` 
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At the level where the anterior pyramids decussate there 
are two points which call for our consideration. In the first 
place we have seen that although the pyramid is completely 
absent.on the right side at certain higher levels we have in 
‘this region certain fibres occupying the position of pyramidal 
fibres, indistinguishable from such fibres, and behaving like 

pyramidal fibres in many respects, for while some go to the 
: anterior horns, others pass to the crossed pyramidal tract of 
the same side, and some to this tract on the opposite side. 
Tt is useless to speculate on the possible source from which 
these fibres are derived, but their presence points to the pro- 
bability that just as fibres leave the pyramidal system at 
different levels, so fibres are added to it at certain levels. I 
- see no other way of explaining the existence of these fibres. 
If this be the true explanation of their presence, it is clear 
. that.the generally accepted belief that all the pyramidal 
fibres are derived from the cerebral cortex, would require 
modification. The other point of interest with regard to the 
- pyramidal fibres at the decussation is the fact that while the 
bulk of the fibres contained in the left or normal pyramid 
_ cross to the opposite crossed pyramidal tract, a considerable 
number pass to the crossed pyramidal tract of its own ‘side. 
This state of affairs entirely conforms with the results 
obtained by Mellus' and Sherrington? who on extirpation of 
limited foci of the cortex of one cerebral hemisphere of 
monkeys found that at the decussation of the anterior 
` pyramids the majority of the degenerated fibres passed across 
to the region of the opposite. crossed pyramidal tract, but 
‚ that a few degenerated fibres paséed to the crossed pyramidal 
` -tract of the same side as the hemisphere from which the 
portion of cortex was removed. In my animal the pro- 
portion of fibres passing to the crossed pyramidal tract on 
‘the-same side, that is, on the side of the normal pyramid, 
: were considerably in excess of the proportion met with by 
Mellus' in monkeys. Possibly this is an attempt to com- 


! Mellus, Proc. Hoy. Soc., 1894. 
* Sherrington, Lancet, 1894. 
| 71 Loc. eit. 
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pensate for the absence of the pyramid on the right side at a 
higher level and the consequent meagre supply of pyramidal 
fibres to the left crossed pyramidal tract. This effort at 
compensation on the part of the normal pyramid accounts in 
‘great measure, no doubt, for the comparative symmetry of 
the spinal cord in the region of the crossed pyramidal tract ; 
"but whether it wholly accounts for it may be open to ` 
question. i . 


è 1 Е 
DESORIPTION OF FIGURES. 


Fic. 1.—Represents the cerebrum and cerebellum of a oat, and is intended ^ 
to show that the whole cerebellum is smaller than normal but that the right 
lateral lobe is much smaller than the left. 


R. = Right. L.cLeft . ` 


Fra. 9.18 from a transverse section in the mesencephalon, and demon- - 
strates that while the optic tracts are comparatively equal in size the right. 
crus cerebri is considerably smaller than the or 


G = Crura cerebri О.Т. = - Optic tracta. 


Fra. 8.—Indicates the appearances met with on transverse Section through . 
the region of the posterior corpora quadrigemina. ‘The right corpus quadri- 
geminum,is obviously much smaller than the left, and there are far fewer 
crural fibres on the right side, on which side there is almost a complete 
&bsenoe of tho fillét and superior cerebellar poe 
Orural fibres, 

Left fillet. 

Left superior cerebellar pedunole. : 
V. = Descending root of fifth nerve. V 
R. = Right. 1. = Lett. 


Fia. 4.—A section through the decussation of the fourth nerves. in the 
roof of the aqueduct of Sylvius, and shows ‘that the right nerve d much 
smaller than the left. 


А. B. = Aqueduct of Sylvius. IV. = Fourth nerves. 


urn 


o. 
F. 
8. 
D. 


Fre. 5.—Represents a transverse section through the lower part of the 
pons; the most marked feature at which level i is the entire absence of the 
pyramid on the: right side. 

P. = Lefi pyramid. 

А, V. = Ascending root of fifth nerve. 

О. = Superior olive. 

VL = Sixth nerve. ' 

VII. = Seventh nerves, longitudinally and 8 тозу divided. 
В. = Right. L. = Left. 
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Fra. 6.—1Is from a transverse section а little below.the level from which 
fig. 6 was taken, and in addition to the absence of the right pyramid, it is 
intended to show the барана of the inght restiform' body as ше 
with the left. 

R, = Restiform bodies. ў Е 
Ascending root of fifth. nerves. 


à = Buperior olives. 
AI “Р. = Left pyramid.” - : 
. ‚ RY = Right. L. = Left. 


! 


Ета. 7.—Is в section ot the medulla oblongata, made transversely through 
the level of the inferior olive, whioh is well marked on the right side and 
extremely diminutive on the left side. The pyramid and lateral medullary 
tract are absent on the right side. d i 


Funiculus gracilis, 
Funioulus cuneatus. 


= Substantia gelatinosa. - 
LT. = Lateral medullary tract. 
Pyramid. . 


Inferior olive. 


` 


оюршоа 
nd а. 1 


Fra. 8. —1s from & transverse section through the decussation of the 
pyramids, and shows that while the bulk of fibres from the intact pyramid 
pass to the opposite crossed pyramidal tract, some pass to the crossed pyramidal 
tract of the same side. 


Xo Fibres going from the left pyramid to the crossed pyramidal 
tract on the same side. 
e = Funioulus gracilis. . ' 
= Funiculus cuneatus. : 


Fia. 9.—Is from the same level as the last, but more highly magnified, 
= Left pyramid. 
0. = Anterior horn. р 
Fibres from pyramid to left rosad pyramidal tract. 
Fibres from pyramid to right orossed pyramidal tract: 
Fibres in position of right pyramid. ] ' 


Fra. 10.—Represents a transverse section through the upper part of the 
cervical cord and shows Ша the two lateral halves of the cord are as nearly 


as possible equal. - А "- 
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NOTES OF A CASE OF DUAL BRAIN ACTION. 


BY LEWIS С. BRUOK, M.B. 


Assistant.Phystctan, Royal Asylum, Edinburgh, late Assistant Medical Officer, І 
Derby Borough Asylum. 


. THouGH the study of man and ће brain of man has for 
long ages attracted ‘philosophers and thinkers of every cul-: 
tured race, and though Plutarch informs us that the physician 
Alemson regarded the. brain as the common meeting-place 
of the senses, it was not till the year 1840 that Sir H. 
Holland, in this country, brought forward the subject of the 
brain as & double organ. . 

Since then many writers have directed their attention to. . 
_ the subject, and of late years hypnotism has been employed 
in an endeavour to penetrate still further into the mysteries | 
‘with which the problem is beset. 

"There appears to be considerable ambiguity among 
various writers as to the precise meaning of the term “ dual 
‚‚ brain action." In-this paper I use the term as describing an . 
individual who appears to have two separate and distinct - 
states of consciousness, and in whoi the right and left brain 
. alternately exert a preponderating influence over the motor 
 funotions. 

"The following case ТЕ points of special interest 
both in psychology and physiology. 

Н. P., a Welshman, aged 47, by occupation в йр was 
admitted to the Derby Borough Asylum, on October, 25, 1892, as 
a boarder from а neighbouring asylum. ' ' 

Previous. history very defective. He 'had been insane for 
fifteen years. His early. symptoms were those of melancholia. 
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Latterly he,was & noisy, MUS dement and feq special 
clothing and bedding. `. 

„Оп admission his appearance was not prepossessing. He was 
small, ben& but wiry, face wizened, features irregular, hair red 
and coarse, expression one of extreme degradation and cunning. 

Mentally he was absolutely demented and did not understand 
& word that was said to him. He frequently gave vent to a 
jabbefing sound which was not English, but may have been 
Welsh. On November 20, 1892, his manner was completely 
altered; he was restless, talkative, destructive and mischievous: 
He expressed himself in English and understood what was said to 


. him. 


This condition contended until tlie middle of- December, when 
he gradually relapsed into the apathetic demented condition. 
` At irregular intervals between this date and November, 1893, 


‚ he had periods of restless, destructive excitement. 


As his language, in the two mental conditions, was the most 


` striking and obvious of the phenomena observed, I speak of them 


to save repetition, as the English stage and the Welsh stage. 
Observations and notes made at regular intervals were some- 
what misleading. I therefore thought it advisable to observe his 
condition continuously for three months, in the hope of- being 
able to throw light on the contradictory phenomena observed. : 
These observations form the basis of the succeeding remarks. 
‘November 30.—He was sitting huddled up in his chair, paying 
no attention to his surroundings. I asked him if he-would like a 
penny. ’ He apparently did not understand the question and looked 
up for a moment with a vacant expression. He was shown and 
offered a penny, but did not appear to recognise the coin, and only 
after it had been offered to him for a considerable time did he 
slowly put out his left hand and take it, but with no sign of 
eagerness. He was shown and offered tobacco, but looked at the 
gift without interest and did not wish to take it. ‘At his meals he 
used the left hand exclusively. for conveying food to his mouth. 
He spoke in Welsh. 
December 80.—He was rather more active, spoke more and 


‘looked brighter. The right hand was moved more frequently. 


January 2.—Understood the word tobacco. Was right-or left- 
handed as most convenient. Was Spending Welsh with ап 


ocoasional English word. 


January 5.— Was speaking complete English sentences, but ` 
occasionally used a Welsh word. .Understood English and was 


| ambidextrous. 
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January 6.—He ate his dinner to-day, using the spoon in the 
right hand: He was’ restless, thievish and inclined to be 
destructive to clothing and bedding. . 

January 8. —Relapsed to the Welsh stage, was quite demented 
and used the left hand exclusively. 

January 11.—Since last note he has been in an intermediate 
condition’ between the Welsh and English stages. When speak- 
ing, he employed both English and Welsh words. Hé was 
ambidextrous, e.g., he drank tea carrying the cup ш ue 
facility in either the right or left hand. 

January 20.—He has again relapsed into the Welsh stage. 


E 


BPxoDEN No. 1. 


January 99.— Written with right hand from left to right. (Intended for 
Hugh Parry.) i 


Б ve TE 


Врвотмимч No. 9. 


TN 99.— Written with left hand from right to left. (Intended for 
Hugh Рату.) . 


"nm 


January 24.—He woke up to sudden life to- P was ашыйк: 
trous and spoke іп both Welsh and English. е 

January 27.—Has again become demented and Specialy 
left-handed.' A Welsh patient interpreted for me to-day, but. 
made little of him. My interpreter said that the jargon H. P. 
spoke was unintelligible and that he could only detect a Welsh . 
word here and there. After many questions had been asked,’ 
Н. P. replied gruffly, in Welsh, “І will answer no more!” 

January 29.—10 a.m. “He was slightly restless, spoke an 
occasional English word in his chattering. He was distinctly ` 
left-handed, . but the right hand, which in the Welsh stage is 
always in the trouser pocket, was being used slightly. 12 o'olook 
noon. He employed both hands when eating his dinner and was 
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rather awkward in movements with the left. He understood 
English but replied in a mixture of Welsh and English words. 
Не was asked to write his name. He took the pencil at once in 
the right hand but wrote awkwardly. (Specimen of hand-writing 
No. 1.) It was suggested to him that he ought to write with 
his left hand. He did so and wrote with ease, but the writing 
was what is commonly known as mirror writing, that is to say, 
he wrote from right to left, making his letters backwards. 
' (Specimen of hand-writing No. 2.) 6 p.m. He was completely 
English and right-handed. He wrote-readily with the right hand 
but needed great pressure before he would use the left, and his 


Hirt YY, PR wr 
Pegg отту 


239 ¢ у £P; 
r Зристмич No. 8. 
, January 80.—Written with right hand from left to right. 


| Sarsa Pit e Y 51 emo), 


SrmorwEN No. 4. 
January 80.— Written with left hand from right to left. 


writing with the left hand was now much more awkward than it 
had been at mid-day. He recognised coins and approximately 
stated their value. He asked for tobacco and two or three times 
tried to steal both coins and tobacco from my pockets. He 
readily understood when spoken to in Welsh, but apparently pre- 
ferred to speak English. | 

January 90.—In English stage. . He was very restless, 
destructive and constantly: stealing from his fellow 'patients. 
He employed the right hand almost exclusively, even at his 
meals. А specimen - of his writing was obtained’ and his 
awkwardness in his use of the left hand again observed. 
(Specimens of hand-writing' Nos. Зада 4.) 
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January 81.—In the Welsh condition and completely left- 
. handed. After, great difficulty a-specimen of his writing was 
obtained. He took the pencil in the left hand and wrote a scrawl, 
of which the first letter resembles a P. He likewise scribbled at 
` random, all his: movements being from left to right. (Specimen 
of hand-writing No. 5.) The pencil, was removed from his left 
hand and put into his right but he promptly transferred it back to ` 
the left. After this manœuvre had been repeated many times he 
suddenly, and in an impulsive manner, wrote with the right hand, 
writing from left to right. The only letter at all legible was. P 
and. that he wrote backwards. ' (Specimen of hand-writing 
No. 6. ) A Welsh patient interpreted for me during this in- 
vestigation. 


January 81.—Written with right hand from left to right. 


` With a view to ascertaining his condition daring the night and 
when awakened from sleep, he was observed frequently by the 
night attendants. 

February 1—He was in the English stage all day. 9 p.m. 
Awakened from sleep, he was in the Welsh in and left-handed. 
12 o'clock midnight, in Welsh stage. At 1, 2, 3, 4, 5 and 6 a.m. 
February 2, he spoke Einglish. ' : 

` February 2.— Was in the English stage all day. 9 p.m. 
When awakened from sleep he was completely left-handed and 
© speaking Welsh. At 12 o'clock midnight, 8 and 6a.m., February 
3, still in Welsh stage, but at 6.30 a.m. was back to English 


stage. ' i : 
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| February 8.—He was restless, destructive and in the English 

stage till bedtime. Awakened at 9 and 11 p.m., 12 o'clock mid- 

night, 2, 8, 4, 6 and 5: 8.m., February 4; оп each occasion spoke 
, English. | 

Febrüary 4.—He was more than usually, dirty, restless and 
mischievous. ‘Spoke English and was completely right-handed. 
He wrote again today) but experienced great. difficulty in using 
. the left hand. 

February 5.—All last night he was iù the English stage. This 
morning at 10 a.m., he was less restless and- appeared slightly 
confused. By 18 o'élock noon he had passed into the Welsh 
stage. A' specimen of writing was obtained after much trouble, 
but he resolutely refused to write’ with the right hand at all. 
(Specimen of hand-writing No. 7.) 


(С 


€ 


Sreco No. 7. 
Tu 5.—Written with left hand from left to right. 


He was under E all night. At 8 and 9 p.m.. was in 
the Welsh stage. At 11 p.m. and 12 o'clock шашы) he gpoke 
in a mixture of Welsh and English. 

February 6.—1 a.m. Spoke in English. 2am. Spoke in 
Welsh. 8 a.m. Spoke in both Welsh and Hnglish. 4 a.m. 
Spoke in ‘English. 5 a.m. Spoke a mixture of Welsh and 
English. .6 a.m. Spoke in English.” For the rest of the day 
was in the Welsh stage. At 9 p.m., when wakened from sleep, 
was in the English stage and continued in this stage all night. 

_ February 7.—In the English stage. 

. | February 14.—Since last note, has been in the English stage. 
To-day he is speaking both Welsh and ee and uses the left 
hand more than the right. 
' February 15.—Was in the English dans all day. 

` February 18.—At dinner-time he pere suddenly into the 
Welsh stage. ` 

February 19. -aia in ‘the Welsh Vengo all day, but by 
6 p.m. he was in the English stage and right-handed. 
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Tabria 91.-Passed into the Welsh stage. ` 
February 22.—Again returned to the English condition. 
_March 1.—Has continued in the English stage since. last note. 


It would appear that in this case, either cerebral hemi- 
sphere was capable of independent action, more especially 
with regard to mental processes, the dual action „being con- 

ed by the invariable change from right-handedness to 
left-handedness or vice versa, which coincided with the _ . 
alternating English and Welsh stages. j 

When in the English stage, right-handed and presumably 
using the left cerebral hemisphere, he is the subject of 
chronic mania. He speaks in English þut understands and 
will converse in Welsh. He is restless, destructive, thievish, 
and constantly playing practical jokes on his fellow patients. . 
He exhibits & fair amount of intelligence. He writes, draws 
pictures of ships, and relates incidents in his past life... He 7 
ів bold and fearless in manner. Не recognises the doctors 
and attendents. His memory is, however, a blank to any- 
thing that occurred during thé Welsh stage. For instance, 
he got his arm burnt and blistered once when in the Welsh 
stage. He passed into. the English stage в few days after the 
accident, but could give no account of how he came by the 
injury. 

On the other hand, he remembers clearly things he Has 
noticed in previous English: periods; for examiple, he 
remembered {е mottoes of the Christmas ward decorations 
a year afterwards, repeated them correctly and ponten out 
the positions they had occupied. Я 

His circulation is good, his appetite increased, ind his 
bowels move regularly. He is fond of bathing and would 
roll and splash i in the bath for an hour if allowed. 

With regard to the observations made on him in the 
English stage, his writing is worth noting. He writés.by 
preference with the right hand, his letters are fairly legible, 
and he writes from left to tight. If asked to do so, he uses 
the left hand, but now produces mirror writing, каешы . 
ihe paper from right to left. | 

Then, looking at the results obtained "by a study of the 
special senses : 
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Sight is active, he can distinguish different coins. He 
recognises tobacco, calls twist, twist, and cut tobacco, shag. 
He readily distinguishes between the primary colours, red, 
yellow and blue, and can assort different tints ‘of these 
colours into their respective classes. 

Hearing i is acute; he readily understands English and 
WelsB. Не is pleased with the sound of a tuning fork, but 
appears to have no musical sense. 

Taste.—Detected salt and sugar. Tasted and did not like 
- lin. camph. co. or agsafostida. ans | 

Smell.—Called lin. camph. co. a nice smell, and авва- 
fœtida castor oil. 

..Touch.—Sensibility to heat, pain and touch unimpaired. 
Hoi 18, regardless of the severest weather, and will walk about 
with his chest exposed in a biting wind. 
| When in the Welsh stage, left-handed and presumably 

- using the right. cerebral hemisphere; he is the subject of 
dementia.. 

His speech is almost аана аі I have got Welsh 
patients to act as interpreters; they tell me that they cannot 
understand much of what he says, but what they do under- 
stand is spoken in the Welsh language. He appears to 
` understand Welsh, however, as occasionally he will answer a 
question. He has now no idea of English, does not under- 
stand the’ simplest remarks, but stares vacantly at the 
questioner as if endeavouring to discern his meaning. 

' His mental and physical conditions are the reverse of 
' what they were in the English stage. 

He sits doubled up in а chair for hours and never offers to 
_ move until meal times, when he requires to be started on his 
way to the dining hall. , `. ' 

Tt. is impossible to estimate hig guos or memory. 

' He 18 now shy and suspicions, does not.recognise the 
doctors or attendants, and appears to be LL on the 
look out for unseen danger. | 

. His circulation is weak, his extremitiós livid and his legs 
often become adematous. 
. He suffers from constipation and passes small quantities 
' of urine at long intervals. ' 


69 ORIGINAL ARTIOLES AND CLINICAL CASES. 


He dislikes bathing and will not EY in the bath without 
‚ persuasion: 

Specimens of his hand- writing are now obtained with 
difficulty. He always uses the left hand and traverses the 
paper from left to right. On one occasion he used the right 
hand, after much persuasion; he traversed. the paper from ` 
left to right, but made his capital letters backwards. ' ` 

His special senses are unimpaired, but he is no longer · 
able to analyse апа appreciate the crude sensations received. 

Sight.—Coins he merely looks at but does not try to 
possess himself ofthem. Tobacco is likewise not recognised. 
Colours he only glances at, and when asked-in Welsh to sort - 
out the three primary colours he is quite unable to do so. 

Hearing.—He does not understand English, but occa- 
sionally gives evidence of understanding Welsh., Не is 
alarmed at the sound of a tuning-fork and tries to avoid 

- having the instrument near him. 
Taste.—Did not prefer sugar io sali. Tasted, but 
showed no like or dislike for lin. camph. co. or assafostida. . 

Smell.—The strongest and most pungent odours pro- 
duced no effect, and he tried to drink lin. camph. co. and 
assafoetida after smelling the bottles containing these drugs. 

Touch.—Sensibility to heat, pain and touch unimpaired. 
He appears to feel cold weather, and constantly pulls his 
jacket. more firmly round him. 

The presence of distinct bodily symptoms peculiar to the 
alternating mental phases is one of the most noticeable 
features of the case. No previously reported case, which I 
have read, exhibited such symptoms in so marked a manner. 

Occasionally, when changing from the Welsh to the 
English stage, or the reverse, this’ patient passes through an 
intermediate condition, in which he is ambidextrous, speaks 

‘a mixture of Welsh and English and understands both 
languages. 

This ET stage is often absent, or so short as to 
pass unnoticed ; the patient suddenly waking up to life and 
activity, or becoming suddenly demented. ; : 

` "These sudden changes generally occur after a meal'or 
after a bath. ( 
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‘As I believe some: circulatory change to be the direct 
cause of the transition from ‘one stage to the other, I took 
several sphygmographic tracings of the radial pulse. 

` The tracing obtained during the English stage presents 
the following characters :—Cardiac percussion stroke of fair 
| length and slightly oblique. The apex and predicrotic wave 
‘tend “to form а rounded plateau.  The'line of descent, 


s 





‘Typical example of pulse tracing in Enghsh stage. Pulse 100, pressure 5 oz. 


е 


moderately sustained, presents traces of the aortic notch and 

dicrotic wave, The general characters of the ев denote 
a pulse of high tension. 

| In the. Welsh stage it was almost аР о АЕА а 

: tracing, as the patient regarded the sphygmograph with 

horror and fear. - After several attempts two tracings were 





ria ‘of pulse tracings i in Welsh stage. Pulse 105, pressure б oz. 
_ Pulse 110, pressure 5 оғ. : 


` obtained which asd — E! each other, and I give these 
as characteristic of the pulse i in this stage. 
. The cardiac percussion stroke is short and almost vertical. 
The apex is acute, while the line of descent is oblique, and 
presents the aortic notch and dicrotic waves. A pulse of 
_lower tension and less volume. than in the English stage. 
I have endeavoured to produce the different stages 


$ mental condition. 


Н an . . 
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artificially, by subjecting the patient to baths of various 
températures, and though, to the finger, the character of the ` 
pulse was altered, no change was produced in pape patient’s 


А 


Eo these observations it would. appear that, in this 
case, the cerebral hemispheres are capable of individual 


mental action, and that the mentally active cerebrum has a. . 


.prepondérating influence over. the control of the motor 


- functions, the patient living two separate existences dur- '' 
. , ing the two stages through which he, passes; the mental, 


impressions received during each of these separate existences. 
being recorded in one cerebral hentisphere only. 
| Af this is not sophow can one account for the patient’s 
ignorance of events which have happened to him in the 
: Welsh gtage "when he passes into the English condition ? 
Or his suspicion and distrust of attendants and doctors, 
ignorance of familer and much coveted objects, as money , 
and tobacco, when in the Welsh stage, whereas, in the: Т 
` English’ stage, he recognises &nd'is very friendly with the ' 
staff, while the -sight of money or tobacco is sufficient, to 
bring him running the length of the ward. ` 
-A comparison of.the mental power of either cerebral 
hemisphere places the right at a much lower level than the 
left. Is this due to the unequal ravages of crease. or to the 
unequal development of education? ` f 
J udging this case by its own characteristic n. 
опе inclines to the belief that even in health each cerebrum 
must. have acted independently, and received external im- 
pressions separately ; that on the advent of mental disease, 
each cerebral hemisphere still maintained its individuality, 
the left exhibiting symptoms of mania, ‘the right those of. 
. melancholia, and that the disease has advanced more rapidly 
in the right brain, which now éxhibits symptoms of 
: dementia. Or it is suggested, that only one lobe of the 
. cerebrum, the left, is educated, and takes the greater part 
in meníalisation; that the right half, though functionally. 
active with regard to motion, sensation and’ the lower re- 
flexes, has little education or power of mental action, except 
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that which it derives from inheritance ; that the centres in 
connection with sight, smell, taste and hearing are equally 
'developed in both hemispheres, but only one side, the 
educated one, is able to translate, analyse and mentally 
appreciate the crude sensations received. (Dr. Macphail has 
kindly given me permission to publish this case.) 
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MENTAL STUPOR AS A PATHOLOGICAL ENTITY. 


BY JAMES R. WHITWELL, M.B. 
Medical Officer, West Riding Asylum, Menston. 


Amonast the numerous admissions to our hospitals for 
mental disease, there is & comparatively small group which 
may bejustly regarded as comprising cases of primary stupor, 
cases in which the main and characteristic feature is blunt- 
ness of. mental and nervous reaction, preceded though it 
may be by a shorter or longer stage of irritability and loss 
of mental balance. This group has been defined by Dr. 
Clouston! as “ a morbid. condition in which there is mental 
and nervous lethargy and torpor, in which impressions on 
the nerves produce little or no outward present effect, in 
which the faculty of attention is or seems to be paralysed, in 
which there is no sign of originating mental power, in which 
the voluntary motions are almost suspended for want of 
convolutional stimulus, but where the patients usually retain 
the power of standing, walking, masticating and swallow- 
ing." -> ; 
From a clinical and pathological study of a series of cases 
of so-called mental stupor I have endeavoured to point out? 
that there is some considerable weight of evidence in favour 
of the view that these cases or certain of them, may be due 
to a want of normal proportionate development in the 
circulatory and nervous systems; that want of the due ratio 
in time of development of these two systems leads to nerve 
cell malnutrition or dystrophoneurosis, and consequent 

1“ Mental Diseases," third edition. 
* Journ. Mental Sctence, Oct., 1889. 
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imperfect mental action; that, in fact, while the brain 
` reaches. the degree of development, normal to the age, sex 
and physique, the blood vessels, and frequently also the 
heart, remains in its puerile condition, the aorta dnd other 
blood vessels throughout the body, therefore, showing a 
condition of congenital narrowness, associated in some cases 
with à congenitally small heart. If the cardio-vascular con- 
dition be only temporary and under proper stimuli continue 
to undergo its development, finally the normal vasculo- 
cerebral proportion is brought about, and the patient 
recovers from his mental stupor. If, however, a condition 
of permanent hypoplasia obtain, the case sinks into dementia, 
and is either carried off by some inter-current acute disease 
or, a8 is frequently the case, develops phthisis. 

This theory as to the causation of mental stupor was 
based on the following points :— 

(1) Diminution in the calibre of the basal cerebral vessels 
or aorta or both, I have shown to be actually present in 
certain cases, not unfrequently associated with a general 
hypoplasia of the circulatory system.! 

(2) The experimental study of the relation of cortical re- 
action to stimulus, in proportion to blood supply, shows an 
exact parallel to cases of mental stupor.’ 

'(8) The clinical mental symptoms are, from our present 
knowledge of cerebral action, and from the parallel in other 
organs, fully in accordance with the’ possibilities of such a 
lesion. 

(4) The clinical physical examination frequently reveals 
a heart lesion known to occur in бавев of congenital vascular 
narrowness. 

(5) The sphygmograph shows a high tension pulse 
indicating peripheral resistance. 

(6) The change of tension in the pulse coincident with 
the mental change can be traced in certain cases of inter- 
mittent stupor. 

(7) The action of nitrites leading to peripheral arteriolar 


1 Journ. Mental Science, 1889. 
* Horsley and Spencer, Brit. Med. Journ., 1889. 
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dilatation is well known as a method of producing some 
temporary mental improvement in some of these cases. 

Two other cases of mental stupor which have ‘died 
recently ‘under my care also give some evidence in favour of 
this being a possibly correct pathological cause of stupor; if 
so, however, further experience must decide how general is 
its causative influence, or whether, on the other hand, ft will 
become necessary to divide our existing clinical field into . 
separate pathological compartments. a 


Case 1.—H. C., printer, aged 21, admitted October 27, 1893. 
Said to have been normal mentally till two years previously, when 
he received а shock it is said from a friend of his being drowned 
while out bathing with him. Since this period he has appeared . 
to take less interest in his work, to be more irritable and ill- 
tempered, and readily got into a passion on slight cause. Later 
he became more and more stupid, taking little or no interest in or 
everi notice of things around him, and requiring finally everything 
to be done for him. When examined by the doctor previous to 
admission he took no notice whatever of him or of any of his own 

relatives present; he had a vacant, unintelligent expression, did 
not do anything he was told to do and sometimes laughed 
immoderately without cause. On admission,-the patient was 
ansmic, and in: в state of typical mental stupor оѓ а moderate 
degree, t.e., he would stand still in one position for hours, but 
when started would walk a little way, and when the action was 
commenced passively would feed himself. This stupor deepened 
somewhat and а slight tendency to cataleptoid rigidity obtained 
and speech was only obtainable by the additional stimulus of the 
interrupted ‘current. On one occasion he made an‘ impulsive 
attack on an attendant, and then immediately relapsed into his 
stupid condition again. Sphygmograms of the pulse shew high 
tension; the aortic second sound was accentuated. This mental 
condition remained practically unchanged during his residence in 
the asylum, and in five months he developed acute colitis and died 
in ten days. | 

An aunt insane and mother neurotic. ' : 

Case 9.—A. H., shoemaker, aged 22, admitted November 14, 
1881. About three months previous to admission he began to be 
a little strange, and unable to do his work so well as formerly, 
apparently owing to inattention. He answered questions in a 
strange, “contradictory ” manner, and was said to be always 
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“ meditating” and: studying.” Later he became more stupid 
_and hardly ever spoke unless first addressed; he became steadily 
‘worse and took no notice of anything, facial expression became 
vacant and he sometimes laughed suddenly without ‘apparent 
cause. This condition of mental stupor deepened untii the patient 
took no notice of his surroundings, stood about for hours іп the 
. game attitude, was wet and dirty in his habits, rarely spoke when 
_ Spoken to, or at times muttered unintelligibly, and required starting 
in most of his movements. Gradually dementia came on, and 
phthisis terminated a case-of twelve ves standing. Heredity 
unascertainable. А бо 


TABLE I. 


Age. Aortic dia | Ment, Oord.) Death by | Heart weight. Bram weight 


Stupor | Enteritis . |1,555 grm. 
Stupor Phthisis 1,140 , 
Idiooy Phthisis, 1,395 ,, 
Idiocy |Pneumoni 15 , 




















These; then, may be taken as typical cases of so-called 
stupor, each with an early stage of “irritable weakness," 
followed by a stage of apathy. In each the onset of the 
disease occurred about the age of 20; in one of the cases a 
distinctly neurotic history is present, and some causative 
influence may be possibly attributed to the shock received, 
if it be regarded as an “exhaustion of the medulla" pro- 
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ducing & profound i impression on the nervous and vascular 
systems. 

In both of these cases & congenitally small: aorta, was 
found. The two upper cases in table i. shows at a glance 
this condition, and also the weight of the. heart and brain. 
The degree of stenosis present will be readily apprepigted 
when a comparision is made with the table shewing the , 
normal aortic diameters (reduced for convenience into 
millimetres) taken from Hamilton.? | 

The case of H. C. demonstrates the tendóncy of the heart 
to hypertrophy in the early young and otherwise healthy 
cases, and had it not been for the stepping in of an acute 
inter-current disease, it is possible that recovery may have 
occurred in this case. The basal cerebral vessels were not 
noticably small in either of these cases ; the aortic diameters 
were, however, in both of these obviously well below the 
‘minimum female measurements, regarding Hamilton’s ex- 
tended and careful observations as standards. In four cases 
of mental stupor, however, that I have elsewhere * recorded, 
the basal vessels were diminished in calibre to a remarkable 
degree, in some instances far below the normal, in addition 
to the general hypoplasia of the circulatory system through- 
out the body. This puerile condition of the vessels is per- 
petuated in many idiots whose vascular system does not 
apparently undergo that slow post-pubertal evolution which 
occurs normally, and which is in all probability intimately’ 
associated with the incidence of the higher mental and 
bodily development, normally occurring about this time: 
` this is shown in the two lower cases of the series in Table I. 
Vascular hypoplasia may even be regarded as a cause of 
idiocy in some cases, as in & case of microcephalism recorded 
‘by Jensen, the carotid canals were diminished in size by 
about one-fourth of the normal calibre of these apertures.‘ 

Between puberty and complete manhood the brain 
increases in weight to the extent of about 19 per cent. of its 


'Groeningen, “ Weber der shock,” 1886. 

2«ext-book of Pathology," vol. 1. 

з Op. cit. 

t Quoted by Joseph, Zeit. für psych., Bd. xxxvii., Hoft 4, 
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‘total, and in addition, during this period, all a man's higher 
“mental and bodily functions аге developed; this, therefore, is 
a period of great nutritional demand in the nervous system ; 
the circulatory system, however, is only under normal con- 
ditions developing but slowly after the period of puberty 
(thig latter being ө period of rapid increase in this system) ;! 
the result is that any delay in the rapidity of development of . 
the vascular system must presumably detrimentally affect 
the nervous system, whose vascular supply is normally 
carried on under some difficulty. Now the effect of insuffi- 
cient blood supply to the brain has been experimentally 
studied, and it can be shown that reaction to electrical 
stimuli is slower, and to produce the same result as when 
the blood supply is normal, it is necessary to increase the 
strength of the current,’ just as in cases of stupor the addi- 
tional stimulus of shaking, or the application of the inter- 
rupted current, will not unfrequently evoke & response, in 
answer to a question. 

I would here also record a Sone interesting case of inter- 
mittent stupor, which is still under observation, some 
details of whose pulse have appeared elsewhere. 


B. W. H., clerk, aged 28, admitted July, 1889. First shewed 
mental symptoms at the age of 17, when he was confined in an 
asylum in Germany for over a year; later again he was in Netley 
Hospital for a similar condition; these two attacks his mother 
- says were similar in all respects to the present one. On admission 
"he was in.a condition of profound stupor, standing in one position 

with head bent down and saliva dribbling from his mouth, takes 
no notice of anything going on around him, but with sufficient 
additional stimulus can be made to move a little. His limbs 
when placed in peculiar attitudes slowly change their positions 
in accordance with the action of gravity, but not the principle of 
comfort. This condition lasted for thirty hours, and then patient 
became bright, intelligert and talkative, interested in his surround- 
ings, and fairly keen in work, games, and pleasure; this lucid 
period lasted twelve hours, the patient again lapsing into pro- 
found and typical stupor. This markedly intermittent condition, 


^ 1 Beneke, “ Die anat. Grundlagen der Constitutions-Anomaheen,” 1878. 
t Horsloy and Spencer, Ор. сії f 
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as may be seen from the accompanying hourly chart, continued 
till about the end of 1890, when dementia gradually came on, 
causing the mental condition to be never typically stupid (in the 
clinical sense) and never really lucid. Physically he is а fairly 
well-built and muscular man, and on admission his heart was 
found to be somewhat hypertrophied, and the aortic second 


" sound accentuated.  Patient's aunt, a cousin and &.brothet are 
or have been insane. 


In this case considerable light was thrown upon the 
relative condition of the vascular system in the states of 
lucidity and stupidity by examination of the radial pulse “` 
with the sphygmograph, which, on a large number of occa- 
sions, showed exactly and invariably the same peculiarity. 
On one occasion it was possible to retain the sphygmograph . 
in situ sufficiently long to observe the pulse condition (1) 
during stupor period; (2) during the intervening awaken- 
ing period; and (8) during the lucid period. These tracings 
showed that during the period of stupidity, high tension, 
indicative of peripheral resistance was- the invariable rule, 
and this completely relaxed, giving rise to distinct dicrotism 
on the supervention of lucidity, the intervening period show- 
ing a sphygmogram midway in character between these two.! 

A great variety of medicinal agents were tried at different 
periods during the observation of this patient, interfering 
factors, such as diet, &c., being kept fixed, without, how- . 
ever, any noteworthy result.: Under no treatment at all, he, 
as a rule, spent from 18 to 15 per cent. of his time “awake.” 
The greatest change in this time occurred during the daily 
administration of bichloride of mercury; the period of | 
lucidity then mounted to 28 per cent. of his time,‘a change 
which, however, can scarcely be regarded as of much import- 
ance. 

The following propositions may now, perhaps, be fairly 
submitted in connection with the disease at present symptom- , 
atically classified as mental stupor. / 

(1) That there is at least one form of mental stupor 
‘associated with and probably due to a want of proportionate 
development between the vascular system, or part of it, and 

1 Lancet, Oot. 17, 1891. ч Stupor,” “Dict, Paychol, Medicine,” Tuke. 
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the brain, and for this condition I have suggested the name 
“ stenotic dystrophoneurosis " in order to differentiate it, if 
possible, by a name having & pathological significance. 

(2) That in these cases either (a) the cerebral basal 
vessels, or (8) or the aorta and heart (omitting the question 
of compensatory hypertrophy), or (y) all of these, are smaller 
than normal, having ceased developing at a stage of evolution 
about puberty or adolescence. 

(8) That during life the heart tends to hypertrophy, when 
the patient is otherwise healthy, the aortic second sound to 
be accentuated and the pulse to be of high tension. 

(4) That delayed cardio-vascular development about 
puberty and early adolescence may be associated with a form 
of mental stupor from which recovery is possible, with hyper- 
trophy of the heart. 

(5) That cessation of cardio-vascular development about 
this time may be associated with a form of mental stupor, 
from which recovery is impossible, and no hypertrophy of 
the heart is found post-mortem. 

(6) That there is an intermittent form of stupor, caused 
by or associated with temporary spasm of the peripheral 
vessels during the period of mental stupor, this spasm relax- 
ing during the period of lucidity. 


CONTRIBUTION TO THE CLINICO-PATHOLOGICAL 
STUDY OF CEREBRAL LOCALISATION. 


BY JAMES SHAW, M.D. 


Тив following thirty cases came under my observation 
between June, 1879, and October, 1886, when I was medical 
officer of Haydock Lodge Asylum. Mental feebleness of 
various degrees was present in all of them. The other pro- 
minent symptoms and the coarse lesions are given without 
reference to their bearing on any particular theory of 
localisation or on the views of the opponents of all cerebral 
cortical localisation. І 


In sixteen cases there was hemiplegia or brachio-crural 
monoplegia. . | ‚ 

Case A.—In one of the cases of hemiplegia there was 
anesthesia of the right—that is, the paralysed side. The 
only lesions were :—(1) A focus of hemorrhagic softening 
immediately under the cortex near the middle of the left 
second frontal convolution; (2) Softening (with membranous 
adhesion) of the cortex of the posterior third of the same 
convolution, of the ascending frontal in its upper third, of 
the ascending parietal in the upper half of its middle third; 
(8) Reddish discolouration of the lenticular nucleus, internal 
capsule, and cornu ammonis where cross-vertical sections 
passed through the softened cortex; (4) Softening of the 
right gyrus angularis. 

Case B.—In a second case of hemiplegia (left) there was. 
on admission and till de&th nine weeks after, contracture of 
the arm and leg, but no anwsthesia; the patient was restless 
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and noisy at night, constantly shouting that her body was 
dead; there was an uncontrollable tendency to contract bed- 
sores. The lesions were:—(1) A brown-walled excavation 
three-quarters of an inch antero-posteriorly Бу ‘а quarter 
laterally and one-eighth deep in the cortex joining the 
upper ends of the right ascending convolutions; (2) A 
superficial brown patch a quarter of an inch by one- eighth 
‚оп the upper ramus of the superior ‘frontal convolution, 
three-quarters of an inch anterior to the last lesion; (8) 
` Two small brown specks on the inferior ramus of the 
superior frontal near its base and a similar speck near the 
commencement of its middle third (fig. 1). 





Case C.—The third case of hemiplegia, also left-sided, 
was three months under observation ; the vision of the left - 
eye was defective; tendency to bed-sores; depression with 
suicidal attempts ; capability of answering questions correctly 
во far as defective memory permitted; musce volitantes 
and tinnitus aurium. The lesions were :—(1) A large focus 
of yellow softening, as deep as the cortex, involving the 
whole of the right parietal lobe except the ascending con- 
volution and the posterior half of the superior parietal ; (2) 
Softening of the upper two-thirds of the right ascending 
frontal; (8) A focus a quarter of an inch in, diameter in 
the right inferior frontal near.its base; (4) A superficial 
focus three-quarters by half sn inch in the orbital end of 
thé latter connvolution; (5) Adhesion of the pia arachnoid 
to the occipital cortex of the same side. 


` 
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Case D.—In the fourth.case there was hemiplegia of the 
‘left side with frequently recurring convulsions of the same 
side and tremor in the intervals; the left pupil was widely 
dilated ; pain in the right side of the head ; patient, though 
dull, was at first able to converse. The only lesion was an 
abscess ljin. in diameter in the right temporo-sphenoidal ` 
‘lobe close to the inferior surface with softening of the 
adjacent tissue. 


Case H.—The fifth patient’ Had a severe but transitory’ 
attack of hemiplegia (right-sided) some years prior to admis- 
sion and suffered from mental aberration with hallucinations, 
amnesia, loquacity, incoherence, and insomnia; for a fort- 
. night before death there was right brachial monoparesis. 
There were :—(1) Unusually large quantity of serous fluid; 
. (2) Thickened arachnoid; (8) An old fibrous durhematoma ; 

(4) Abnormal thinness and redness of cerebral cortex ; (5) 
Depression and induration of inferior surface of right lobe of 
, cerebellum. 


Case F.—Another patient two years and a half prior to 
admission was seized suddenly with right hemiplegia and 
aphasia. The latter symptom, complete for a month, passed: 
off gradually in the following five months. The hemiplegia 
persisted and was on admission accompanied ру hemianss- : 
thesia and hemianalgesia. The patient could walk, though 
lamely. He was unable to use his.right arm, raise his right 
eyebrow, or to whistle; the right pupil was-slightly the 
larger; the right knee-jerk was exaggerated; there was 
marked ankle clonus on the right side, none on the left. 
The patient, could answer questions and converse, but his 
' memory was defective both for recent and long past events, 
and there was emotional hypermsthesia. Fourteen months 
after admission the facial paralysis and cutaneous anesthesia 
had disappeared; the patient could move slightly his right: 
arm and forearm, which latter was generally at right angles 
to the upper arm; he could extend his fingers but was unable 
to grasp; he could not move his right lower extremity, which 
was flexed and contracted, with the knee swollen; the left 
, pupil was now slightly the larger; the patient could still 


CEBEBBRAL LOCALISATION. 77 


move his left arm and leg freely; his mental condition was 

unchanged ; occasionally he tried to sing, repeating, without 
time or tune, the words of a song. The right forearm was 
_ three-quarters of an inch less in circumference than the left, 
the right arm a quarter of an inch less than the left, the 
right thigh an inch and a half less than the left, the right 
leg (just above the ankle) a quarter of an inch less than its 
fellow. There was a tendency to bed-sores. The left cere- 
bral hemisphere weighed only 473 grammes, the right 4924, 
each hemisphere of the cerebellum 69:6, the pons and medulla 
19:4, all free from membranes; 1,124 grammes or a little 
over 39} ounces altogether. The only visible lesions were :— 
(1) Yellow softening, flattening, and marked diminution in 
size of the left nucleus caudatus; (2) Yellow softening with 
cortical loss of substance of the left gyrus angularis; (8) 
Slight yellow softening of the ventricular surface of the 
right nucleus caudatus; (4) Extensive degeneration of the 
left pyramidal fibres; (5) Slight of the right; (6) Several 
small Јасип in the white substance of the left frontal lobe. 
(Patient aged 50.) 


Case G.—In the seventh case there was on admission, and 
had been for six months previously, paralysis of the right arm 
and leg with general weakness; right pupil the larger; right 
‚ knee-jerk the stronger; ankle clonus on both sides, more 
marked on the right; much mental weakness with visual 
and auditory hallucinations; patient restless, destructive, 
and dirty. Five months after admission and ten days before 
death, no clonus, no inequality of kriee-jerks; pronounced 
' right facio-lingual monoplegia was added to the previous 
brachio-crural, which became more accentuated,‘the hand, 
arm and leg being flexed but not contracted; the speech 
became thick and indistinct ; cutaneous sensibility of the 
right side somewhat diminished especially on the foot. (1) 
The left nucleus caudatus was found softened, shrunken, and 
concave superiorly; (2) In the knee of the left internal 
capsule close to the nucleus caudatus and the corona ‘radiata 
there was a recent clot one-twelfth of an inch broad and 
thick but longer antero-posteriorly; (8) A small lacuna in 
the right external capsule. The left cerebral hemisphere 
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was 44 grammes lighter than the right, and the right 


cerebellar 2 grammes 6 decigrammes lighter than its 
fellow; the whole brain denuded of membranes weighed 
only 33} ounces. The patient was aged about 70. 


Case H.—Thé eighth patient began four years prior to 
admission to lose the memory ‘for recent events, and six 
months before admission had an apoplectic seizure followed 
by complete paralysis of right arm and leg and slight of right. 
face for 24 hours; then weakness of limbs for four or five 
months, gradually passing off. On, and for nine days after, 


- admission no paralysis but staggering gait at times, restless- 
' ness, insomnia, mischievousness, aggressiveness. Then .a 


slight apoplectiform attack with right hemiparesis, the right 
pupil being the larger. Eight weeks afterwards and shortly 
before death an apoplectic attack accompanied by right facial 
monoplegia and followed by transitory aphasia; afterwards 
very defective thick speech. There was & dark brown 
hemorrhagic softening, about two inches antero-posteriorly 


' by an inch and a quarter laterally, in the anterior end of the 


left superior frontal and the adjoining part of the upper 
ramus of the middle frontal convolution. 


Case I.—The ninth patient suffered from auditory hallu- 
cinations, was dull and slow, but free from paralysis until 
four months after admission, when she had an attack of left 
hemiplegia. Ten months after the commencement of this 
attack she could feed herself and was able to use both hands 
fairly well, but she was feeble generally and could not walk 


without assistance. Four months later still, an attack of 


left brachio-crural monoplegia; the right pupil was larger 
than the left; the patient protruded her tongue when asked 
to do so but never spoke after the commencement of the 
attack, whith proved fatal in a week. Left cerebral hemi- 
sphere: (1) Superficial yellow softening оѓ’ ап inch and a 
quarter of the anterior end of the first temporal convolution, 
and half an inch of the second temporal; (2) Softening of 
the walls of the intra-parietal fissure over the supra-marginal 
and angular gyri, and partly of the small annectant gyrus. 
Right cerebral hemisphere: (8) Middle frontal convolution 
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softened in posterior third, except a small portion near the 
ascending frontal, and the softened part contained a fresh clot 
about half an inch in diameter ; (4) Outer half of orbital con- 
volutions softened superficially, except half an inch pos- 
teriorly; (5) First temporal slightly softened on under 
(parallel fissure) surface for about an inch anteriorly; ‘(6) 
Third temporal, superficial patch of softening an inch in 
length anteriorly, and very. small patch behind this. 
‘Arachnoid thick on both sides. Patient was aged 60. 


Case Ј.-— Тһе tenth case was that of a male patient, aged 
50, who suffered from epilepsy as well as dementia, and who, 
six weeks after admission had an attack of left hemiplegia, 
in which the tongue alone escaped ; there was at the same 
time convulsive twitching of the muscles of the left arm and 
leg; the right pupil was larger than the left; cutaneous 
sensibility (touch and pain) abolished on the left side, includ- 
ing the face ; knee-jerks lost, no ankle clonus on either side ; 
heating unaffected on either side; vision of left eye lost ; dull, 
heavy facial expression ; no disorder of speech; left fingers 
extended and twitching. A day later the cutaneous sensi- 
bility had slightly returned, the left arm and leg were limp 
and flaccid, and there were frequent and sudden vomiting 
and retention of urine, yet the patient said he was very well. 
Two days later the gastric and vesical symptoms had dis- 
appeared and there was right conjunctivitis ; on the follow- 
ing.day the patient was restless and noisy, and there’ were 
visual hallucinations. Eleven days from the commence- 
ment of the attack he could stand without support and move 
his left arm. A week after the date of the last note he 
became feeble and drowsy and had sixty fits in eleven hours, 
remaining unconscious all the time; the convulsions affected 
only the muscles of the right side, face, arm, and leg, and 
‘there was conjugate deviation of the eyes to the right; each 
seizure lasted two or three minutes. The lesions were: (1) 
Insular sclerosis of the cortex of both cerebral hemispheres, 
‘the resulting circumscribed hardening of the tissue being 
readily perceptible to the touch in many places; (2) A focus 
of yellow softening in the cortex of the posterior part of the 
right gyrus fornicatus, measuring an inch and a half antero- 
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posteriorly by half an inch vertically. The left cerebral 
hemisphere, free from membranes, weighed 652 grammes, 
the right only 585; each cerebellar hemisphere 82 grammes 





Fra. 2.—Case K. 





Fra 8.—Case K. 


3 decigrammes, the pons and medulla 29 grammes 8 deci- 
grammes; the whole brain, stripped of membranes, nearly 
504 ounces. | 


4 
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Case K.—The eleventh case was one of paralytic idiocy ; 
there were brachio-crural monoplegia with contracture of 
both limbs, internal strabismus of left eye, total absence of 
speech and almost of intellect, epilepsy. There were cortical 
erosions on both sides of the cerebrum ; the left hemisphere 
(fig. 2), much smaller than the right (fig. 3), was of buch low 
specific gravity that it almost floated in weak bichromate 
solution ; the left convolutions were less complicated, and 
their cortex paler than the right; the left central ganglia 
were smaller than the right; the right hemisphere of the 
cerebellum was the smaller; the left olivary body looked 
the larger.owing to paucity of surrounding fibres, but on 
section the dentations were seen to be shrunken and 
irregular. The weights were: left cerebral hemisphere 212 
grammes, right 342}, mght cerebellar hemisphere 23, left 
30°2, pons and medulla 20°3, all free from membranes, total 
628 grammes (224 ounces). 


‚ Case Li.— The twelfth patient suffered from left brachio- 
crural monoplegia with brachial contracture and atrophy; 
she was 68 and had been paralysed 20 years; she could 
answer questions but not sustain a conversation; speech 
unaffected; nght pupil slightly larger than left; slight deaf- 
ness; no cutaneous anesthesia; later, left crural contrac- 
ture, and a fortnight before death, right crural. The only 
destructive cerebral lesion was а well-defined oval patch 
of yellow softening, measuring three-quarters of an inch 
antero-posteriorly, a quarter of an inch laterally, and onè- 
eighth of an inch in depth in the cortex of the right supra- 
marginal gyrus; the frontal lobes were shrunken and some 
distance from the dura mater above them; the right hemi- 
sphere, though-not weighed, felt appreciably lighter than 
the left; the cerebellum was soft and light coloured, especi- 
ally the left lobe, and the roof of the fourth ventricle was 
soft and creamy. No other lesions. 


Case M.—The thirteenth patient, aged 47, on admission, 
suffered from right facial and left brachio-crural monoplegia, 
the arm bemg most affected; motiveless weeping. Two 
months after admission he was quiet and understood what 
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was said to him, but spoke hesitatingly and with difficulty, 
though to the purpose. A week before death he was seized 
with convulsions which occurred .at frequent intervals until 
he died ; they were confined to the right side and accom- 
panied by unconsciousness and stertor: in the intervals he 
was conscious but quite unable to speak; the left arm par- 
. tially recovered from the: previous paralysis; the patient, 
when requested, tried to protrude his tongue but could not 
"make it pass his lips: as far as he could put it forward; how- 
ever, the tip tended to the right. Two days before death 
and the day before death he was conscious between the 
‘seizures but uh&ble to move limbs, lips, Ог tongue, Right 
cerebral hemisphere: (1) Several old -hemorrhagic foci in 
the outer division of the lenticular nucleus and in the optic 
thalamus; (2) A large, brown focus with softening in the 
posterior limb of the internal capsule near its transition into 
the corona radiata. , Left cerebral hemisphere contained : (8).. 
& clot about 2 inches by 14 in the corona radiata (also in the  ' 
_ external capsule-and lenticular nucleus), immediately outside 
of, and parallel with, the lateral ventricle in its anterior two- 

. thirds; the clot caused the insula to appear dark, but did not. 
actually rupture the cortex; the tissue round the clot was 
softened ; there was fluid blood in both lateral ventricles. 


` Case N.—The fourteenth case was that of a paralytic 
idiot, aged 14, who was also hydrocephalic, porencephalic, 
and epileptic. He suffered from right brachio-crural mono- 
plegia with-contracture of both limbs and atrophy most 
marked in the arm; slight right internal strabismus; total 
‘absence of: speech. He was about as intelligent as an 
average child a year old. In the status epilepticus preceding 
death the convulsions were not localised and there was con- 
jugate deviation of the eyes to the left. ° There: was an 
abnormally large quantity of serous fluid in the cranial ° 
cavity and the right cerebral hemisphere (fig. 4) was 
large with greatly dilated lateral ventricle, but otherwise 
normal; thé.left hemisphere (fig. 5) was very small and had 
the following convolutions and parts of convolutions and - 
lobes missing, viz., the posterior half of the second frontal, 
the third frontal except its orbital portion,.the inferior halves 
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of the two ascending convolutions, the supra-marginal and 
angular gyri, the insula, most of the external surface of the 
occipital lobe. The centrum ovale under these parts was 








Fic. 5.—Oase N. 


' represented by a thin lamina, translucent in places, and the 
site of the missing tissue was occupied by а sub-arachnoid 
cyst. The following parts were very much smaller than those 


ы 
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of the opposite side, viz., the left central ganglia, peduncle, 
half of pons, half of medulla, pyramid; the right hemi- 
. Sphere of the cerebellum was much the smaller, the denta- 
tions of the left olivé were small, shrunken, and irregular, 
and the right restiform body was apparently smaller than 
its fellow. The left cerebral hemisphere weighed 1884 
grammes, the right 523°2, the right cerebellar 48:6, the left 
64:5, the pons and medulla 16, all free from membranes, 
total 835:7 (nearly 293 ounces). . 

Case O.—The fifteenth patient was also a paralytic idiot 
(aged 19); he suffered from right brachio-crural monoplegia 
and left crural with contracture of all the paralysed limbs; 
he could move his right fingers a little; the left fingers and 
hand were freely movable, also the left foreamn, except that 
it could not be fully extended; the movements of the left 
shoulder were restricted. Mentally he was rather better 
than an ordinary year-old child, but could not articulate a 
syllable. Epilepsy, nystagmus; no sensory defects; emacia- 
tion of all the limbs. : Atrophy or arrested development of 
the following convolutions and parts of convolutions, namely, 
lower two-thirds of left ascending parietal (which was very 
short), lower third of left ascending frontal except a quarter 
of an inch at the extreme end, left inferior frontal, an inch of 
the lower ramus of the left middle frontal, beginning a 
quarter of an inch from the posterior end, anterior half of left 
first temporal, anterior half of left second temporal, en inch of 
right ascending parietal commencing an inch from its upper 
end ; left Sylvian fissure (owing to smallness of surrounding 
convolutions) gaping so as to expose nearly the whole of the 
insula; right occipital convolutions somewhat smaller than 
left; left central ganglia smaller than right; crus, pons, and 
pyramid less developed on leftside. Weights: Left cerebral 
hemisphere 29779 grammes, right 365°4, right cerebellar 68, 
left 69:8, pons and medulla 23:4, all stripped of membranes, 
total 824:5 grammes or a little over 29 ounces. 


Case P.—The sixteenth was another case of paralytic 
idiocy with epilepsy; there was right brachio-crural mono- 
plegia ; the arm was principally affected and 1$ alone was con- 
tracted; despite the weakness of the right leg the patient 
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could walk a few steps; the right limbs were thinner and 
shorter, though not much, than the left; the patient could 
feel, see, taste, and hear, but not speak ; his intelligence was 
not equal to that of an average child of one year. ‘Left side 
of skull slightly thicker than right; left cerebral hemisphere 
shorter than right; both occipital lobes small and con- 
stricted looking; left temporo-sphenoidal lobe small and 
hard; left precuneus very small and narrow. 


There were three cases of hemiparesis with general weak- 
ness, or rather of general weakness more pronounced on one 
side. 


Case Q.—In one of these cases there was a history of a 
“stroke” eight months before admission, affecting “‘ the legs 
principally,” and followed by a second, third, and fourth con- 
fined to the right side. On admission there was general 
weakness, the right side being the weaker, the knee-jerks 
were exaggerated, there was marked right ankle clonus and 
the plantar reflex was absent on the left side; the pupils 
were very small but equal; the cutaneous sensibility was 
dull everywhere; there were motiveless weeping and 
laughter, visual hallucinations, and delusions of suspicion. 
A fortnight after admission there was coarse tremor of the 
right arm and leg, and the right arm was very feeble. Later, 
left facial paralysis, the nose being deflected to the right, 
right pupil the larger. Erysipelas, gangrene, cedema, bed- 
sores. (1) Thickness of arachnoid and slight adherence over 
outer surface of both occipital lobes; (2) Triangular patch 
of softening with loss of substance of the right cuneus, the 
base, situated posteriorly, measured an inch and was an inch 
and a half from apex of focus; (8) Softening with loss of 
substance of rest of median surface of right occipital lobe ; 
wide right calcarine fissure; (4) Small depression with 
softening on Inferior surface, and another on outer border, 
of right lobe of cerebellum; (5) Partial sclerosis of right 
pyramid and left restiform body. The left cerebral hemi- 
sphere weighed 531°3 grammes, the right 5184, the right 
cerebellar 64:8, the left 71:4, the pons and medulla 22:6, after 
removal of membranes. 
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Case R.—In the second of these cases, that of a female 
aged, 88, all the limbs were weak, the left the weaker and 
very flaccid; the patient could not grasp with the left hand ; 
slight drooping of left angle of mouth ; left pupil the larger ; 
knee-jerks absent, ño clonus; general cutaneous anesthesia ; 
left foot swollen ; epilepsy, the convulsions being severe and 
affecting the whole of the right side and the left upper arm. 
Motiveless weeping and laughter; capriciousness about food. . 
. Autopsy, 15 hours after death :—-Pia congested ; ‘gyrus hippo-- 
campi on both sides soft and livid, the softening and dis- 
colouration . extending into the gyrus uncinatus and cornu . 
ammonis ; similar softening and discolouration of tip of left . 
temporal lobe; small portion of posterior part of each optic 
thalamus: similarly softened and. discoloured; cerebellum 
congested and dark. Stripped of membranes the right 
cerebrum weighed 478°2 grammes, the left 479°5, ight 
cerebellum 71:4, left 68:7, pons and medulla 27-4. 


Case 8.—In the third case, the patient, a man of 66, 
was very feeble and tremulous generally and the right side 
was the weaker; cutaneous gensihility dull, especially on ` 
right side;. tongue tremulous; vision very defective, but : 
there was double cataract; left pupil larger than right; 
auditory hallucinations; memory very defective; said his 
wife or someone else drugged him and caused him to be . 
weak, Eleven months after admission right side twitching, 
head deviated to right, complete loss of speech, temporary ` 
inability to move right arm; three epileptiform seizures. 
"Two months later able to sit in a chair but legs very weak. 
(1) Patch of yellow softening, with loss of substance, an 
inch and a half by three-quarters, on the under surface of | 
the left cerebral hemisphere affecting the hippocampal and . 
the two occipito-temporal gyri; (2) Yellow softening of’ 
cortex of left cuneus; (8) Old hemorrhagic focus with 
surrounding softening in posterior part of medullary sub- 
stance of left frontal lobe near centre of vertical section 
(pedunculo-frontal); (4) Dark yellow softening of the right 
cerebellar hemisphere posteriorly, inferiorly and externally, 
and on lateral section a focus of ancient hemorrhage an inch - 
and а half long. Weights without membranes: Left cerebral . 
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hemisphere 526:8 grammes, right 5676, right cerebellar 89:3, 
left 80:8, pons and medulla 28'3, total 1,280'3 grammes. 


"There were six cases of paraparesis or paraplegia with 
general weakness or rather of general weakness with the loss 
of motor power more marked in the legs than elsewhere: 


Case T.—In the first of these the lower extremities were 
much attenuated, the gait was feeble, and the right grm and 
leg were weaker than the left; pruritus of lower part 
of thorax and upper part of abdomen ; extreme mental weak- 
ness; motiveless weeping. A few days before death, slight 
left facial paralysis. (1) Large, yellow-edged excavation on 
the basal surface of the right cerebral hemisphere (fig. 6), 





affecting the inferior temporal and the occipito-temporal 
convolutions ; (2) Small lacuna one-sixteenth of an inch in 
diameter in the outer margin of the external division of the 
left lenticular nucleus near the middle from before back- 
wards. 


Case U.—The second case was that of a female, aged 47, 
who, on admission, understood nothing said to her, was 
given to motiveless weeping, and suffered from general 
physical weakness, yet was occasionally violent. A month 
before death she became paraplegic and totally unable to 
speak. Four days before death there was left facial paralysis 
with slight left ptosis, and the right pupil was dilated. (1) 
Deep porencephalic cavity, measuring an inch and a half by 
an inch, involving the right supre-marginal, the angular, and 
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the adjoining ends of the two .upper temporal gyri; (2) 
Yellow softening of the right external occipital cortex with 
softening and lacunation of the white substance underneath ; 
(8) Softéning of cortex of left middle and inferior frontal 
convolutions with adhesion of pia arachnoid; (4) Softening, 
‚ with arachnoidal adhesion of the upper (anterior) third of the 
left precuneus ; (5) Focus of yellow softening, a quarter of 
ah inch in diameter; in the anterior half of the left lenticular 
nucleus. · ` 


Case V.—In the ха case the gait was feeble and awk- 
. ward, and the cutaneous sensibility was dull on both sides ; 
ihe knee-jerks were persistently ‘absent, and there was no 
ankle clonus; the patient was restless, sleepless, excitable, '' 
‘and violent, but there were no convulsions-during her three 
months’ residence in the asylum, and no history (the patient 
was & married female, aged 60) of any prior to admission. 
Hight days before death the left pupil was larger than the 
right; the cutaneous sensibility was absent everywhere; both : 
hands were feeble, though the patient could move her fin- 
gers ; she said “yes” to every question ; the left upper arm 
was & quarter of an inch less in ‘circumference than the: 
right, апа the left thigh half an inch less than the right. (1) 
Tumour, an inch and a quarter in diameter, attached to the 
under surface of the dura mater, close to the right side of the 
falx cerebri, and pressing on the arachnoid ovér the upper 
ends of the right ascending convolutions, causing an indenta- 
tion of the latter; (2) Arachnoid cyst, extending from the 
anterior third of the frontal convolutions to the parieto- 
occipital fissure on each side, for about 24 inches from the 
median line, the membrane being very thick in places, 
‘especially near the falx and underthe tumour. Weights of: 
parts, free from membranes: Right cerebral hemisphere 
405°6 grammes, left 4017, each hemisphere of- cerebellum 
58:8, pons and medulla 19:4, total 943:3—24 little over 834 
ounces (the circumference of the head was 214 inches). 

Case W.—The fourth patient, aged 55, had, in addition 
· to feebleness of lower extremities (not preventing walking), 
- weakness of grasp, and slight left facial monoparesis; she 
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suffered from epilepsy, emotional hyperesthesia, and period- 
ical attacks of excitement lasting several weeks; her vision 
was defective; strong erotic tendency. Two years and а 
quarter after admission в series of fits was followed by right 
facio-lingual monoplegia ; the left knee-jerk was exaggerated 
and there was ankle clonus on both sides, more marked on 
the left ; left leg the weaker; cutaneous sensibility retained. 
(1) Superficial yellow discolouration, varying ın shade and 
unaccompanied by softening; of the following parts : posterior 
half of sight, superior frontal convolution, whole of nght 
middle frontal, right central convolutions opposite base of 
middle frontal, whole extent. of edges of right sulcus of 
Rolando, right supra-marginal gyrus, anterior two-thirds of 
right middle temporal at edges of small secondary furrows 
anterior third of right superior temporal; (2) Brownish- 
yellow discolouration, softening, atrophy, and depression of 
the right upper temporal for about an inch opposite the 
lower ends of the central convolutions; (8) Arachnoid 
adherent over the right occipital lobe; (4) Focus of soften- 
ing au inch in diameter, affecting the adjacent portions of the 
left cuneus, precuneus, and two parietal lobules, destroying 
the cortex of the first annectant gyrus, and implicating the 
intraparietal and parieto-occipital fissures. The right cere- 
bral hemisphere, free from membranes, weighed 550'8 
grammes, the left 570°2, the cerebellum, pons, and medulla, 
174:9, altogether, 1,295:9—45*- ounces nearly. 


Case X.—The fifth patient was aged 62, and had suffered 
for at least nine months prior to admission from extreme 
mental and general physical weakness, with paraplegia. On 
admission, the grasp was weak, the right pupil was the 
larger, and there were dysphagia and motiveless weeping. 
Two months later he had an attack, terminating fatally, 
in which he was conscious and made signs but could not 
speak, the mouth was drawn to the left side and the right 
angle drooped; swallowing was accomplished with great 
difficulty ; the left pupil now became the larger. (1) Recent 
durhematoma over the parietal, temporal, and posterior two- 
thirds of the frontal lobes of both hemispheres, thickest over 
the left frontallobe ; (2) Superficial yellow softening of the 
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right cuneus and the two occipito-temporal (fusiform and 
lingual) gyri. The cerebral arteries and the cardiac valves 
were very atheromatous, and the heart weighed 17} ounces. 
The right.cerebral hemisphere weighed 520°9 grammes, the 
left 546°9, each cerebellar дешин TL4, the a and 
medulla 19°4. 7 : 


Case Y.—In the sixth case there were, in addition tothe ' 
weakness of the lower extremities more marked on the right 
side, general feebleness, marked weakness of grasp, right 
facio-lingual monoplegia, very defective speech, and right 
facial twitching; the right pupil was the larger; the right 
knee-jerk was absent ; there was some ankle clonus on both . 
' sides; vision very defective, enabling the patient to do no 
‘more than distinguish light from darkness; no deafness, ’ 
either psychical, verbal, or ordinary. ^ Two months later, : 
right angle of mouth higher than left, but nose deflected фо 
left and tongue protruded to right; in walking, patient ' 
leaned tó right. Intense flushing of the face after taking , 
warm beef tea. (1) Yellow softening of the right supra- 
merginal gyrus, deepest at the margin of the Sylvian fissure 
where it affected the whole depth of the cortex, this focus 
, extended well into the superior (posterior) extremity of the 
first ‘temporal convolution; (2) Patch of yellow softening 
half an inch in diameter at the junction of the upper with’ 
the middle third of the left first temporal, affecting in its 
centre the whole depth of the cortex; (3) Atrophy of left 
. lenticular nucleus with the middle division represented, on 

‘section, by ‘a mere line dark in colour; (4) Asymmetry of 
. cerebellum, the right hemisphere being the smaller; this ` 
hemisphere was yellow inferiorly; (5) Depression on the 
under surface of the right side of the middle lobé of the 
cerebellum. Weights without membranes: Right cerebral 
hemisphere 626 grammes, left 576°7, right cerebellar 648, 
left 72:6, pons and medulla 17°5, total 1,8575, or PS 
ounces (circumference of head 23% inches). 


Case Z.— This was а case of general weakness with 
left brachio-facio-lingual monoparesis which had commenced ` 
six months previously as left hemiplegia and developed ten 
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‘months after admission into complete diplegia. The facial 


paralysis was rather right-sided on admission, but twenty 
days later was left-sided. On admission, the cutaneous 
sensibility was diminished on the right side, left pupil slightly 
the larger, watch not heard close to left, or an inch and a-half 
from right ear, left knee-jerk exaggerated, ankle clonus on the 
left side (the right ankle was stiff from injury and operation 
twenty years before), lingual and facial tremor, tremor of 
trunk muscles, lisping articulation, delusions of suspicion 
and jealousy, suicidal and homicidal tendencies, memory not 
extremely defective. History ofalcoholism. After the second 
attack, three weeks before death, the cutaneous sensibility was 
slight on the left side of the face, and absent on the right as 
well as in the hands and arms, pin-pricks caused voluntary and 
reflex movements of legs, hearing absent on right side, slight 
on left, pupils dilated, the left the more so, inability to speak 
or to move lips, tongue, hands, or arms. (1) Softening of 
anterior half of right lenticular nucleus with lacuna a sixth 
of an inch in diameter in the anterior limb of the internal 
capsule; (2) Brown softening of the anterior half of the 
outer division of the left lenticular nucleus; (8) Recent clot 
a quarter of an inch in diameter in the upper part of the 
left external capsule, encroaching on the lenticular nucleus 
at-the beginning of its posterior third; (4) Adhesion of pia- 
arachnoid to basal surfaces of cerebrum and cerebellum. 
Weights of parts, free from membranes except their inferior 
surfaces: Right cerebral hemisphere 570°2 grammes, left 
583°2, right cerebellar 60:9, left 70:6, pons and medulla 25:2. 


Case AA.—A саве of chorea in а woman aged 69. The 
choreic movements were most marked in the arms, par- 
ticularly the left. During a fatal attack of pneumonia 
the choreic movements diminished and there was sudden 
twitching of the head and neck at times; there were also 
slight right ptosis, right brachial monoplegia, and, four days 
before death, complete loss of speech. Several small Jacunse 
on both sides in the outer division of the lenticular nucleus, 
one on each side, situated inferiorly, one-sixteenth of an inch 
in diameter; on the left side many lacunes in the external 
capsule, especially posteriorly ; occipital arachnoid adherent, 
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and many dark points in occipital medullary substance ; 
medullary substance of cerebellum, grey in colour, with 
numerous small dark points. The left cerebral hemisphere 
weighed 460 grammes, the right 466:6, each hemisphere of 
the’ cerebellum 51:8, the pons and medulla 22. Cardiac 
mitral valve thick and opaque, and containing calcareous 
spicula, Knee-joints large, the internal condyles being un- 
usually prominent. 


There were three cases іш which there ‘were extensive 
destructive lesions without paralysis of limbs or face. 


Case BB.—In one of these there was general weakness, 
but the patient was aged 75, alcoholic, and suffered from 
gastric cancer. His head was always bent down; motor 
speech was unaffected, but the patient rambled incoherently 
and self-contradictorily, and his memory both for. recent and 
long past events was very defective. (1) Softening of the 
lower ramus of the right middle frontal immediately under 
the cortex and extending from the middle back to the frontal 
ascendant three-quarters of an inch in breadth vertically by 
quarter of an inch in depth ; (2) Softening of the whole of 
the right inferior frontal (which was small), deepest in the 
centre; (8) Softening of the middle of the right insula effac- 
ing two or three of the digitations ; (4) Arachnoid cyst from 
middle of frontal lobes to tips of occipital about a quarter of 
an inch deep at the deepest part. Right cerebrum 5184 - 
grammes, left 5547; left cerebellum 64:8, right 687. 


Case CC.—In another there was also general weakness 
with a tendency to hang the head constantly. The only 
other motor symptoms were those of unilateral laryngeal 
palsy, viz., lowness of pitch and hoarseness of voice; the 
patient answered questions in jerking monosyllables, and 
though generally listless and apathetic, he had explosive 
outbursts occasionally in which he talked thickly and very 
indistinctly so that only those accustomed to hear him could 
tell what he said. He knew common articles such as tobacco 
and pepper by sight but not by smell. There was either 
amblyopia of the left eye or left-sided hemianopsia. Large 
deep focus of ramollissement in the left cerebral hemisphere - 
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(fig. 7) affecting the middle third and part of the posterior 
third ofthe inferior ramus of the superior frontal convolution, 
the middle third and part of the posterior third of the second 
frontal, the posterior part of the inferior frontal near iis ' 
junetion with the frontal ascendant destroying а quarter of 
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тв. 7.—Case OC. 





an inch of the cortex right across the convolution, a small 
portion of the middle of island of Reil. Left anterior 
cerebral artery much smaller than right. Arachnoid slightly 
adherent to occipital lobes. No other anomalies. 


Case DD.—The third patient understood nothing said to 
her, but seemed to know those about her, and to hear so far 
ав mere sound was concerned; latterly her vision became 
somewhat defective; she repeated constantly a few phrases 
such as “ I lathers and shaves,” ' I'm a good maker here," 
&c. ; she sometimes went through a pantomime of lathering 
and shaving; screamed when thwarted in any "way ; sang 
and danced in the daytime; restless and noisy at night. 
Yellow softening of the anterior half of the left temporo- 
sphenoidal cortex, that of the superior temporal alone escap- 
ing; right temporo-sphenoidal cortex in a similar condition 
for an inch anteriorly, the first convolution here, also, being 
intact ; arachnoid cyst extending from posterior extremities 
of cerebral hemispheres to frontal ascendant on left side and 
parietal ascendant on right, attaining over the former con- 
volution a depth of half an inch, over the latter of a 
quarter of an inch. 
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Summary.—ln these thirty cases, given in very brief 
abstract, general physical and marked mental weakness with 


persistent slight paresis or transitory attacks of paralysis 


' indicated, according to the combination of symptorns, lesions 
single or multiple of the occipital, temporal, supra-marginal, 
precuneate, or prefrontal regions, or of the cerebellum ; 
whilst permanent paralysis with or without contracturé’ or 
atrophy was the outward expression, or in some of the idiots 
perhaps the cause, of disease of the Rolandic area, or, though 


rarely, of the convolutions (including the precuneus and first - 


temporal) immediately behind or below it, or of the central 


< 


ganglia or internal capsule (disease in the ganglia and capsule , 
being generally combined with extra-Rolandic, cortical от. 


.medullary lesions). 
Except, perhaps, in the case (CC) of laryngeal palsy (not 


laryngoscopically determined) the exact situation of the ` 


lesion could not have been foretold by the greater or less 
degree of paralysis of any member or muscle; not only so, 


but the pathological appearances accompanying paralysis of _ 


a given limb were in some cases absolutely contradictory of 
those in others; there was complete hemiplegia with lesions 
confined to the upper end of the Rolandic region and its 
immediate vicinity in front (Case B), brachio-crural mono- 


plegia ‘with freedom from ‘disease in that ‘precise position - 


- (Саве L), paralysis with contracture of one arm and both 
legs with atrophy of the lower two-thirds of the ascending 
parietal and part ОЁ the lower third of the ascending frontal 


- on one side and of the middle third of the ascending parietal 
on the other (Case О), (the “ explanation " that the so-called `` 


* centres" in the child differ from those in the ‘adult, or 
something practically to that purpose, is anything but satis- 


factory, and, at all events, only the last of the three ex- ~ 


amples above was congenital or quasi-congenital). Whilst 
in some cases (L, P; &c.) of permanent paralysis there-was 


no ‘Rolandic destruction or atrophy, and in cortical facial Y 
‘paralysis (B, Н, Q, T, U, X, Y, &c.) the seat of lesion 


varied widely, yet in no instance was there destruction or 


atrophy of the ascending convolutions without permanent 


paralysis. ' 
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When the pupil on the paralysed or paretic side was the 
smaller there was almost invariably ramollissement of the 
opposite cerebral hemisphere (Cases L, U, Q, R, X, S, Y, 
J), in one case of softening of the right hemisphere the 
left pupil was the smaller until, shortly before death, a dur- 
hematoma pressing more on the left hemisphere, caused a 
reversal of the relative size of the pupils (Case X). This 
partial exception (Case X) and another (also a case of dur- 
hematoma) not reported here, were the only ones to this 
rule. The pupil on the weak side being the larger (Cases 
H, V, D, I, F, G) seemed to denote destructive lesion or 
atrophy of the opposite central ganglia or irritative lesion 
(hemorrhage, abscess, tumour, &c.) of the opposite cerebral 
cortex. In Cases U and Y there was lenticular lesion 
opposite to, and cortical on the same side as the larger 
pupil. In Case F the larger pupil was at first opposite to 
the older, then to the newer striate lesion. 

Late pseudo-bulbar symptoms in three cases (M, X, and 
Z) pointed to severe bilateral lesions including hemorrhage. 
In two of these, M. and Z, the lenticular nuclei were 
diseased. 

Whilst exaggerated knee-jerk and the presence of ankle 
clonus denoted, as & rule, either cortical or ganglionic de- 
struction, the absence of these symptoms or of the normal 
knee-jerk, was explained by the presence of a pressure 
lesion, e.g., tumour (V), hemorrhage (in one case, G, these 
symptoms, previously present owing to ceniral ganglionic 
destruction, disappeared on the supervention of internal 
capsular clot), nodules, as in the unusual case, J, of multiple 
sclerosis, in which the disease was almost altogether con- 
fined to the cerebral cortex, of hippocampal inflammatory 
softening (Case R), or of cerebellar atrophy, Case Y (knee- 
jerk absent, clonus present). 

Tremor and twitching were generally the expression of 
disease (асиле, бе.) of the lenticular nucleus (as ın case of 
chorea, AA), or of abscesses, tumours, hemorrhages, or 
nodules (in the case of multiple sclerosis there was twitch- 
ing but no characteristic tremor) in the cerebral medulla 
or cortex, or of lesions of the cerebellum. Unilateral con- 


96 ORIGINAL ARTICLES AND CLINICAL CASES. 


vulsions denoted irritation.in or near the Rolandic cortex 
or pressure lesions of the medulla of the temporal or parietal 
lobe (in eases of mine not here reported, unilateral convul- , 
sions seemed to be caused by glioma or other irritative 
lesion of the temporal). 

Cutaneous anssthesia (Cases R, B, J, Q, Z, F, G, V, À) 
appeared to be the outward expression of disease f the 
limbic or falciform lobe, the nucleus caudatus, the posterior 
limb of the internal capsule, or of the Rolandic area. Case 
G tends to show that the capsular fibres transmitting sensa- 
tion from the spinal foot centre to the cortex are anterior to 
those for the other parts of the lower extremity. Thoracico- 
abdominal pruritus in Case T appeared to be caused by 
destructive lesion of the inferior occipito-temporal cortex. 

Auditory symptoms mostly originated in disease of the 
temporal lobe or its vicinity, but not necessarily of the pos- 
terior end of the first temporal gyrus, in fact, in one case, 
this part of the lobe was partly destroyed on both sides 
without deafness, either psychical or physical resulting (Y). 
‘Visual symptoms occurred with extensive disease anywhere 
behind the sulcus of Rolando. The defective vision, left 
amblyopia or left-sided hemianopsia, noticed in one case 
(CC) of (left) pre-frontal destructive lesion may have been 
caused by impaired nutrition of the left optic nerve The 
anosmia in the same case possibly arose from a similar 
starvation of the left olfactory nerve combined with inability 
to sniff with the right nostril. But such “ explanations” 
are liable to be fallacious, as many of those, for instance, 
given before the differentiation of motor from sensory 
aphasia undoubtedly were. 

A small destructive lesion, especially of the cerebral 
cortex, caused, after a time, a diminution in the weight of 
the hemisphere in which it was situated out of all propor- 
tion to the mere local loss of substance. 

The only regions constantly affected (either softened or 
atrophied), when there was crossed atrophy of the cere- 
bellum, were the prefrontal and lenticular; it was not 
always present when there was paralysis, and it occurred 
in one case (BB) where there was no unilateral weakness ; 
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in at least two cases (К and N) it was accompanied by 
atrophy of the olive on the side of the cerebrallesion. In 
one case (Q) of right median occipital and right cerebellar 
ramollissement the right pyramid and the left testiform 
body were partially sclerosed. In Case N, with diseased 
left cerebrum and atrophied right cerebellum the left 
peduntle, pons, medulla, and pyramid were much the 
smaller, whilst the right restiform body was apparently 
somewhat smaller than its, fellow. In Cases K and O, 
also, the crus, pons, and pyramid were markedly less 
developed on the left than on the right side. 

In Case F, most of the left pyramidal fibres and some of 
the right were degenerated. But this degeneration may not 
have been wholly caused by the left-sided destructive lesions, 
as the right nucleus caudatus was also slightly diseased. 
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ON SYPHILIS OF THE NERVOUS SYSTEM. 
[With a Critical Digest.] 


BY w. JULIUS MIOKLE,, Мр, F.R.O.P. (LONDON) ` 
Medical Superintendent, Grove Hail Asylum, London. 


INTRODUCTORY GENERAL REMARKS. 


Nor only as regards syphilitic affections of the nervous s system, 
but also other constitutional syphilis, we may notice the tendency 
to improvement or sometimes to cure under appropriate treatment, 
and the natural tendency of syphilis to remission, but also to 
relapse. It makes a truce rather than a peace. Similarly may 

‚ be taken what we may call the fickle uncertainty and variability 
as concerns its degree of amenability to treatment; the unusual . 
dissociations wrought by'it in symptoms and lesions representing 
more formal classical types of disease; and, on the other hand, 
the unwonted associations of different symptom-groups, and 
pathological changes; the selective tendency, eventuating in a 

“strange picking out of this or that part, not systematically, but 
as if at randóm, like the incidence of successive assaults delivered, 

` now upon this outwork, and, anon, upon that терде, of the 

citadel of life. 

And, long ago, Dr. Buzzard and others insisted upon the 
important indications of syphilis afforded by the multiple charac- 
ter of syphilitic nervous affections, and by the co-existence of two 
or more grave lesions of the nervous system, not necessarily con- 
nected ; and, similarly, Dr. Hughlings Jackson held that в random 
association or a random succession of nervous symptoms is very 
strong warrant for the diagnosis of syphilitic disease of -the 
nervous system. Dr. Gowers also indicated that true syphilitic 
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‚ lesions mostly conform to two conditions, one of time, the other 
of place; as to the former, the most characteristic symptoms of 
true recognised specific lesions being, as a rule, neither very 
sudden nor very slow and chronic; as to the latter—or place— 
the specific processes being outside the nerve elements, with no 
special relation to the nerve functions, having a random distribu- 
tion ef their effects, and as a rule not selecting for attack and 
. isolating, from amongst others, structures which possess a com- 
mon function; although it is more than possible that ‘a mere 
post-syphilitic degeneration ntay occur in these. 
^ Nevertheless,.it is probable, we think, that some direotly-pro- 
duced, if not in one sense “ specific,” processes are by no means 
* outside the nerve elements.” 
As‘to the frequency | of brain syphilis, about 19 per cent. 
according to Dr. J. V. Hjelmmann, about 21 per cent. according to 
Fournier, with tertiary syphilitic diseases show brain symptoms 
of syphilitic origin. And the former states that, of those infected 
with lues, from 1} to 24 per cent. get brain syphilis, and this, 
although general paralysis and tabes are expressly excluded from 
the computation. More cases of brain syphilis occur in the. first 
. year of the syphilitic “ diathesis; " and in each subsequent year 
the number making appearance gradually dwindles. Age accele- 
rates the onset of brain syphilis: the older the patient the shorter 
the average interval between infection and it. _Thorough early 

‘mercurial treatment’ prevents much brain syphilis that would 
otherwise occur. Mental strain or excitement, cranial injury, 
sexual or alcoholic excess; are the most frequent excitants to a 
cerebral localisation of syphilis ; in this, playing & parteven more ` 
iinportant than their frequent one of bringing on the sudden out- 

- break ofan already existing, but slumbering, brain affection. 
Similatly, & general nervousness or nervous constitution may 
assist in determining the cerebral localisation’ of syphilis. 

Of cases of brain syphilis, perhaps a quarter recover, another 
fourth improve decidedly ; at least half die, or only survive with 
grave disease. About half of the deaths occur within two years 
of the appearance of brain symptoms. The prognosis is worse 
.after the age of about 40 than ‘before it (cet. par.); the interval 
between infection and onset of brain syphilis does not in itself 
‘affect: the prognosis, unless it is more than ten years, a delay 
. which seems to be unfavourable in prognosis (Hjelmmann). The 


«Om hjürnsyfilis; фын frekvens, kronologi, etiologi och prognos.” di 
S uie 1892. 
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most favourable of the conditions or forms of brain syphilis -for 
recovery are brain irritation, epilepsy, and paresis of cranial 
(basal) nerves ; limb paralyses are less so; and least so are the. 
severe diffüse symptoms. | "Early energetic specific treatment is 
the most potent favourable element in the prognosis. ` 
, From an important point of view, the morbid states issuing 
from syphilis are divisible into the “specific” and the “ para- 
syphilitic ” groups. ` 

The specific arise from ‘the specie action, TA and `` 
lesions of syphilis. . 

The para-syphihtic have origin in syphilis, are products of 
its action, under its influence, and without it, in all probability, 
would not be present; but although thus proceeding originally 
from syphilis are not of syphilitic (specific) nature. 

As para-syphilitic, Prof. Fournier classes :— 

For acquired syphilis : pigmentary syphilide; acute hystero- 
neurasthenia of the secondary stage, and later neurasthenic 
symptoms; hystero-syphilis; tabes; general paralysis ; a special 
form of epilepsy; and, of muscular atrophy. 

For hereditary syphilis : many general or partial dystrophies 
‘and organic malformations (e.g., dental); ‘and physical or mental 
developmental defects, infantile types ; cachexia ; rickets ; hydro- 
cephalus; some cases of simple meningitis ір, early life; ‘possibly 
some cases of true epilepsy ; certainly ics tabes and juvenile 
general paralysis. 

The syphilitic affections of the nervous vies might' be 
systematically dealt with in several ways. We might arrange . 
them on their. pathological bases. For this the time does not 
seem to be fully ripe. A division into. acquired and hereditary 
has the inconvenience of overlapping, and therefore of fiecessary 
repetition on many points. Or, systematically, one might deal 
with syphilitic nervous affections by dividing them according as 
they are outcomes of the secondary or of the tertiary stages of 
syphilis ;, but at the expense of some overlapping, repetition, and 
indefiniteness in the accurate placing of nervous symptoms in 
many cases; for the secondary and tertiary stages and their 
manifestations are not always distinct and separate; not only 
may they mingle but they may be separated. by ‘an interval or , 
stage of “latency or of relapses” (Mr. Hutchinson); during 

' which may be silent irregular workings, or creeping approaches, 
of syphilitic nervous conditions. -And another objection to this 
plan of division is that syphilitic affections are apt ‘to occur in 
persons in whom the outward manifestations of syphilis (e.g., in 
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skin, mucous orifice, or bone) have been short, slight, or absent. 
On the other hand, and complemental to these in signification, is 
а group of cases, some examples of which I published*~namely, 
cases of visceral and other (bony, &o.) syphilitic lesions in insane 
patients, without cerebral syphilitic lesion; in some of which 
syphilis may, ın others may not, be an stiological factor of 
mental disorder by way of toxæmia, or of syphilitic cachexia and 
ansfnia, or may have & subsequent modifying influence on the 
character of the mental symptoms by way of those, or of pain. 

A convenient division of the material in hand is into six 
Parts. i 

Of these, the first consists of cases presenting a complex 
clinical study ; part of which are cases of some severity, more or 
less threatening life; possessing multiple lesions, usually both 
cerebral and spinal in distribution, though in some intracranial 
only; and representing a widespread or manifold, yet more or 
leas irregular, attack on the domain of the nervous system. 

The third concerns syphilitic spinal cord, &e., disease, particu- 
larly that occurring alone or as the predominant feature of 
syphilitic nervous disease; especial consideration being given to 
syphilitic spastic spinal paralysis; and to taboid symptoms. 

With this fuller statement as to Parts I. and HI., the whole 
of the proposed series of them may now be briefly stated as 
follows :— 

I.—Some forms of extensive, severe or multiple, mainly ac- 
quired, syphilis of nervous system, and chiefly multiple cerebro- 
spinal. 

TI.—Some aspects of hereditary or congenital syphilis. 

IIL—Syphiliàie spinal cord disease, especially that evinced 
by spastic paralysis; or by: tabetiform manifestations. 

IV.—TIhe relations between syphilis and tabes. 

V.—Syphilitic epilepsy (so-called). 

VI.—Syphilitie neuralgia (so-called). 

Most concisely stated, these forms of syphilis of nervous 
system are the :— 

I.—Cerebro-spinal. 

II.— Hereditary. 


ILI.— Spinals. 

1 Buzzard, Broadbent.‘ Also present writer’s EE British and 
Foreign Med. Chir. Renew, Tul 1876, 161-2. Similarly, Hjelmmann 
recently finds the preceding slig t or moderate in intensity, as & 


rule; and Hougberg declares 16 t relatively mild. 
з Journal of Mental Science, January, 1884, p. 492. Read at annual mesting 
of B.M.A., August, 1883. 


109 ORIGINAL ARTIOLES AND CLINICAL CASES. 


IV.—Tabetic ? (question 9) 
V.—Convulsive. 
УІ. Neuralgic. 


These are variously associated in some cases. They will be 
taken in order. But there is not space for an exhaustive inclu- 
sive dealing with any part of the subject. For convenience, these 
` Parts or Divisions are sub-divided into Sections, which are, indi- ` 
cated by capital letters. 


PART I. 
Somz Forms or EXTENSIVE OR MULTIPLE SYPHILITIC 
DISEASE oF NERVOUS SYSTEM. 


As already stated, these are chiefly multiple cerebro-spinal, 
and, although mainly acquired, are sometimes hereditary and 
conveniently taken here. - 


A.—General Paralysis of the Insane. 


- Elsewhere, I! stated that :— 

“There are several possible ways in which syphilis may 
conduce to general paralysis. 

“ (1) The syphilitic diathesis may weaken the resistive power 
` of the organism at large, or brain particularly, to causes of general 
paralysis, and thus dispose to that affection. 

“ (2) Other influences, acting on the brain and nervous sys- 
tem of a syphilised person, may rouse the latent tendency to 
syphilitic disease, in the parts then placed under strain. 

“ (3) Syphilis may, perhaps, directly produce the inflammatory 
changes of brain ” (s.e., in general paralysis). 

According to the third of these relationships between 
syphilis and general paralysis, the latter would be accepted as a 
true syphilitic lesion resulting from the direct effect of syphilis 
in producing a pathological change in the brain. According to 
the first of them, syphilis would be taken as merely predisponent, 
weakening the organism at large, the brain- and cord-meninges 
particularly, the walls and vaso-motor state of their blood vessels 
especially; thus lessening their resistive power to the factors 
‘actively concerned jin the production of general paralysis, and 
permitting of easier proliferation in, or exudation through, the 


1 ** General Paralysis of the Insane,” second edition, 1886, p. 274. 
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-vascular walls, and promoting в block and. stasis -in the lymph- 
canalicular system of the brain. In other cases, the similarly 
preparing and predisposing factors may be, not syphilis, but 
alcohol, lead; &e., and other forms of toxemia, whether pro- 
' eeeding from perverted metabolism, certain noxious foods, or. ae 
toxines of other pathogenic microbic origin. 

Statistics ‘collected, by Rieger! show that, comparing 1, 000 
cases of general paralysis with 1,000 other cases, ten times more 
of the former than of the latter were believed to be syphilitic ; or 
. ‘as 899 and 89, respectively, per 1,000. Another observer found 
& syphilitic history seven to ten times as frequently in ‘general 
paralytics as in other insane ; another alloge nearly 18 times as 

frequently. 

'. Most differing, and even Чыдай ЫЫ; Basé been the per- 
centages in which general paralytios have been alleged to have 
had: syphilis. Among the recent, are two very extreme and 
opposing statements; the one making only а fraction over one 
per cent. of general paralyties to be subjects of syphilis; ‘the 
other making 98 per cent. to be so, and coupled with the asser- 
. tion that the relation between the syphilis and the general para- 
lysis is one of cause and effect. Perhaps we need not take either 
extreme statement too seriously. , 

‘In general paralytics, Kundt* found syphilitic infection certain 

~ in 8-2.per cent. and probable in 4:3 -per cent, more; Hougberg* 

stated it at 74 per cent.; Tchige, at 74 per cent., for certain, ' 
and probable in a few more. Recently also Régis! states the 
proportion ,of general paralytics with antecedent syphilis at 85 
per cent. Christiani® puts it at nearly 63 per cent.; but in all 
‘but 10 per cent., other-causes of general paralysis were: oo- 
existent. On this basis, it seems a little strange that ‘no pros- 
titutes were affected” ; yet the same incongruous result also 
‘crops up in: the returns of Siemerling, and of A: Westphal." 
. And here may be mentioned the case of а woman who infected 
five youths with lues, three of whom died of general paralysis 
and two of brain syphilis. She got well, married, and has two 
children alleged to be healthy (Morel-Levallée). 


` 1 « Schmidt/s Jahrbucher,” 1886, Bd. i, p. 88. 
* Allg. Zeitschrift Jer Psych, Bà. L. . 
з Тыа. 
* Congress of ‘Russian Physicians, December 28, 1898. 
5 Archives Cliniques de Bordsaws. 
* Rivista Sperimentale di Frenatria, zix., Faso. ii. 
1! Charité Annalen, 1898. 
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Kowalewsky! found brain lues in some cases without syphilitic 
history; and, on the contrary, that-in some cases with luetic ` 
history other agencies were the effective ones. ' 

Dr. H, M. Bannister? states that 72 per cent: of certain cases 
‘of general paralysis were undoubtedly syphilitic, and 17 per cent. 

‚ more, probably so. 

Dr. Е. Peterson's* statistics (and not his only are constructed 

in like manner) make about 60 per cent. of the general paralytics 
. admitted to a publie asylum to be syphilitic : a conclusion arrived 
at by finding that in 19 per cent. ‘‘ syphilis was definitely ascer- 
tained to have preceded the" general paralysis ; and then by 
assuming that syphilis had been present in half of the remaining 
81 per cent., or vast majority, of the patients; namely, those in 
whom syphilis was either absent or unascertained ; and by adding 
that half, or over 40 per cent., to the 19 per cent. in whom syphilis 
. was ascertained. Thus, he makes up a total of about 60 per cent., 
“taken to be syphilitic, of which total, therèfore, the major fraction 
of more than two-thirds represents, not ascertained facts, but an 
* arbitrary assumption.  , 

On the other hand, he has observed the practically total 
absence of general paralysis among the native Egyptians, i in whom 
syphilis is a wide-spread disease, but in whom, owing to the inter- 
diction by the Koran, alcoholism ів seldom or never observed. 
Among the Arabs also, Pascalis makes the progress of general 
paralysis to be-parallel with that of alcoholism. 

Here we may refer to the old observation of Бе comparative 
rarity of general paralysis in Ireland and in the north of Scotland. 
Also, to the experience of Lewin, who in 20,000 cases of syphilis 
observed one per cent. become insaiíe, but not a single general 
paralytic. . 

' The first of the views mentioned at the beginning ої this 
section, namely, that syphilis is only a' predisposing é¢ause of · 
' general paralysis, is a wide-spread disordér, weakening the con- . 
stitution and vitiating the blood in many of its subjects, and thus 
‘preparing the system for the direct operation of the final ætio- . 
logical factors of general paralysis, is the one adopted by Peterson. 
Moreover, in his view, not only is general paralysis not a form of 
specific disease, nor a late syphilitic manifestation; it ів not even - 
“a form of ‘degeneration depending upon the syphilitic poison . > 
^ “for its origin.’ : 


‘Allg, Zeitschrift fur Psychiatrie, Bd. L. ' 


2 Journal of Nervous and Mental Diseases, 1891. . ‘ LO 


3 Medical Record, New York, December 9, 1898, p. 741. 
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The percentages mentioned in the text are arranged below. 
They concern the proportion in which general paralyties were 
stated to have a history or indications of antecedent syphilis. 
Merely “probable” examples of this are added separately, in 
some of the statistics. Other statistics are summarised below, 
for comparison. Remarks on certain statistical methods used 
follow the table. 


Jespersen .. 72:4 per cent.; and in 5 per cent. 
more, very probable. 

Pontoppidan ... 88-8 per cent.; and in 5'3 per cent. 
more, probable. 

Mendel ... ... 75:0 per cent. 

Rohmell... 760 4, , 

Kundt .. .. 89 , , зава in 48 per cent. 
more, probable. 

Rieger .. .. 40°0 per cent. (collected statistics). 

Cibeke ... .. 680 , 4, 

Régis and Bonnet 850 „ ,, à 

Bannister а. 90 , рапа in 17-0 percent. 
more, probable. 

Peterson ... 450 per cent. at one institution. 

3s .. 190 , , ab another institu- 

tion; &nd (?) per cent. more, 
probable. 

Christiani .. 69-8 per cent.; with other causes in 
all but 10 per cent. 

Hougberg ... 740 per cent.; and in some more, 
probable. 

Tchige ... . 74:0 per cent.; and in a few more, 
probable. 

Savage ... ... 70-0 per cent. ` 

Ziehen ... А 88-0 ,, 5 


Average of 16 ароте==55:8 per cent. Most of the highest 
estimates are included (alleged “ probable” cases 
not included). 

Average of 16 others collected by the writer—405:6 per cent. 
Including many of the higher estimates. 

Total uverage of 82 sets of statistics==50:7 per cent. 


It is to be noted that these averages are only averages af the 
percentages stated by different observers; the actual number of 
cases to which some of them relate not being at hand. 
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Евмлгв CASES ONLY. 


Obersteimer' ..: 1$ per cent. 

Jung  .. ev BEO E 15 

А. Westphal’ ... '74 ,,  ,, ; and probable in 82:4 
| - per cent 

' Reinhard ias BT уу. is 

Jacobson -. 600 , „ ; and probable in (?) 

рег cent., more. 
Jacobson aeo TBS uso (collected | statistics) ; 


uncertain in *6 per cent, more. 


: Ав to the space of time between syphilitic infection and the 
onset of general paralysis, Hougberg places it mostly between five 
and nineteen years (both sexes); A. Westphal at one and a half 
to twenty-three’ years (women only). In most of my cases from 
five to twelve years; but in some of them a very much shorter | 
time, intervened. Filliatier reports an interval usually of from ten 
to thirty years; but one аф eight years; опе at five; and one at 
one to one and а half year. | 

` With regard to the above percentages in which syphilis Or & 
syphilitic history is assigned to general paralytics, there are several- . 
points to mention; some of strained interpretation, and some of, 
fallacy. 

Some of the results have bon arrived at by ЕТЕ ‘all cases 
in which the history is not clear either way. This would strike . 
outa great number of those not syphilitic, and thus unduly ` 
exaggerate the syphilitic element. In how few cases can опе реб . 
a clear history of the absence of preceding syphilis in a more or ' 
less demented and facile general paralytic ! . 

Then as to most of those stated to be syphilitic, there was 
merely a history of syphilis, or that which was taken to be so; 
and it would be begging the question altogether if one assumed 
that a subsequently ecoursing general paralysis was necessarily of 
syphilitio origin. 

Again, in & number ot instances, the percentages finally stated, 
or quoted and requoted, as representing those who had had syphilis, 
in the experience of certain. observers, are partly constituted of 
cases in which syphilis was only suspected, or for various reasons 
was deemed to be moreyor less probable; cases which, neverthe- 
less, are lumped together with those in which syphilis was 
definitely ascertained. Hven worse than that, is & plan adopted 
of adding, and merely on surmise, в large fraction of the cases in . 
which nothing clear was known either way, as to’ syphilis, .to 
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ihe percentages ‘in which. syphilis was definitely ascertained, 

thus classing, as syphilitic, cases of which nothing relevant is 

' known, aei that no history or DE of syphilis was recorded, 
or observed. 

In some sintiatiog; another error. Bak undoubtedly arisen by 
the inclusion of cases as being of precedent syphilis, in which the 
latter was subsequent only; for, as Г stated, “ many incipient 
“general paralytios expose themselves freely and thoughtlessly to 
syphilitie infection, or in eonsequence of the inoreased sexual 
appetite occasionally observed as gn early symptom " ; and several 
such cases I have seen. Ten cases, in which the syphilis was thus 
incurred after the patiénts had’ become general paralytics, were 
reported -by’ Kiernsn;* and Ripping and Snell? made known 
; сара of the kind: ; 

| There are some indications that some have included, under the 
head of supposed syphilis examples of any kind of venereal sores, 
discharges, and non-specific herpes or glandular swellings, or later 
rashes, &e. А genital scar is most ‘often from soft non-infecting 


- sore. Soft non-syphilitic sores assume induration under various 


conditions. These facts explain certain sources of error. 

' -Finally, it is extraordinary on what slender grounds some — 
cases of general paralysis, or of tabes, have been attributed to 
syphilis, or set down as being in some way of syphilitic origin. 

A history of antecedent ‘syphilis alone, is sometimes tacitly 
assumed to show syphilis to be at the root of a later-coming 
general paralysis; a fallacy which iüvolves two others, namely, 
that the pérson is ау m syphilitic, and that arenes is: 
' incurable. І 

І do not dispute, on the contrary I fully admit, the vast. 
importance of syphilis in the wtiology of general paralysis ; but it: 
is necessary to deprecate the method of computing the frequency 
ofits action made use of in some instances. . 

It is comparatively difficult to get at the truth with regard to ` 
syphilis in female patients, especially those of the higher classes ; 
' and in the statistics of individual observers on this point the 
number of female cases is too small to draw conclusions from, ' 
except those of a few; such as Obersteiner,‘ who in 840 female 
general ‘paralytios found only four (or 14 per cent.) syphilitic ; 


^ 1 General Paralysis, second edition, p. 274. 
no *3ABenist and Neurologist, January, 1898, p. 20 
: з Algemas Zeitschrift f. Psych., Bd. xxxviii. я 
‘Wiener Med. Wochenschrift, No. 88, бї. seg., 1883. 
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' Jung,? who in 95 found three (or. 34 per сел.) gyphilitio; А 
‚ Westphal? who in 148 found syphilis certain in 7-4 per cent., 

and, probable in 32:4 per cent.; and Reinhard,’ who in 87 
found & history of syphilis in twenty-five (or 28:7 per_,cent.). 
Here, also, are the statistics of D. Е. Jacobson‘ who (after 
excluding some demented cases from whom no information could 
‘be.got), in 100 female general paralyties, found syphilis acknow- 
ledged in 87 per cent, and most likely in 18 per cent. mote. 
Much like some ота. in this matter, by, straining the inter- 
pretation of the facts, he raiges the syphilitic percentage to a 
problematical 65 per cent. Here, the statements of the patients 


themselves appear to have been the chief source of information., 


. But surely, most public asylum general paralytics (as these 
were) are considerably demented ; are facile and modifiable in 
statement, easily shifting their ground on suggestion, and there- 


` fore readily, although unconsciously and unintentionally, induced . 


to admit a non-existent syphilitic history, to the eager questioner, 
pre- occupied by certain conceptions on the point. 
Since the preceding was written, it appears, in the course of 


an interesting paper by Dr. Ashby Elkins" on the twenty-eight. 


adult, female general paralytics admitted into an asylum during 
a term of years, that “ seven of the twenty-eight are known to 
have led immoral lives, several others had certainly had syphilis, 
and.twelve had been habitually alcoholic." Most of them had 
been good-looking, dressy, and of bad and dissolute, завы than 
good, lives. 
For some years, the theóry of the syphilitio origin of general 
‘ paralysis, set up by Eemarch and Jessen, became, in its extreme 
and exclusive, or almost exclusive вепве,* a Scandinavian theory; 
Steenberg declaring that there was no general paralysis with- 
out syphilis ; Kjellberg that general paralysis was a form of 
cerebral syphilis, and never occurring in an organism free from 
both acquired and congenital syphilis; and Jespersen and others 
holding somewhat similar views.. . 
The most important recent convert towards or to this theory 
or: doctrine is Prof. A. Fournier, inasmuch as he was the 
champion ‘of an opposing doctrine. , The former, indeed, has been 


! Allgemeine Zeitschrift fis Psychiatrie, Band xxxv. 

1Oharwé Annalen, 1893. И 

2 Algemene Zevtschrsft fin Psych. Ва. xli., 1885, р. 458. . 

1 Journal of Mental Science, April, 1892, p. 184. 

> The Lancet (London), June 28, 1894, p. 1,496, 

E Не the writer’s ‘General Paralysis,” р, @78, second edition. 
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called the “pure” or “uniform ” doctrine of general paralysis, 
in contradistinction to an alleged “ dual" doctrine of Fournier. 
This last name seems to be not happily chosen. Еоштіег'в point 
was not that there are two forms of general paralysis, but that 
the similar syphilitic brain disease is not true general paralysis. 
Moreover, Fournier’s former view has recently been strained, 
and he has erroneously been represented as regarding the 
coincidence of syphilis and general paralysis in any case as 
purely accidental ; and as giving the name of “ general paralysis 
of syphilitic origin " to the syphilitic brain disease he described. 

For this reason, and on account of the importance and 
historic interest of the subject, I will re-state Fournier's former, 
but now partially abandoned, doctrine by quoting part of a review 
I? wrote on his book:*—  : 

** With reference to the much-debated question of the relations 
between syphilis and general paralysis he makes mention of two 
absolutely distinct groups. The one consists of cases in which 
time general paralysis of the insane supervenes in syphilitic sub- 
jects, but not in any unusual or undue proportion. As between 
the two extreme views-—on the one hand, that in cases such as 
these, the syphilis is a mere accidental coincidence, and counts 
for nothing etiologically ; and, on the other, that in them 
syphilis is directly pathogenetic—he takes up an intermediate 
position, ‘believing that syphilis may aid in the production of 
such disease, not by acting as a specific cause, but as a diathetic 
one, and thus exerting merely an ordinary disturbing influence on 
the organism.” 

“The other group is that termed by him ‘pseudo-general 
paralysis of syphilitic origin’ or (‘specific pseudo-general 
paralysis’); as examples of which he limns cases in which the ' 
symptoms, both psychical and somatic, and the morbid anatomy, 
read as do those of cases of general paralysis. 

** But they differ from general paralysis, as to symptoms : 

“ (а) In the absence of ambitious conceptions. 

* (b) In the absence, or slightness, of the trembling of lips and 
tongue, which, when present, із unlike the fibrillary vermicular 
tremor, ‘and the twitching or quivering of general paralysis. 

* (с) In the presence of true paralyses and pareses ; particu-. 
larly of partial strictly local paralyses, and of hemiplegia; while, 
on the other hand, at one moment he denies the occurrence of 


! Journal of Mental Seence, April, 1880, p. 98. 
2“ Та Syphilis du Cerveau,” Paris. 
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true palsies in general paralysis, at the next admits the oc- 

currence of hemiplegia therein, although with excessive rarity 
only. Р 
“ (d) Further differences exist : in the mode of onset, which in 
cerebral gyphilis is often by apoplectiform or sudden paralytic 
seizures; in general paralysis ‘usually by intellectual or moral 
disorders ; in the evolution and course, which in ‘cerebral syphilis 
are far more irregular and variable, both as to the manifesta- 
tions and their succession; in the duration, ill-defined in the 
syphilitic ; in the appearance and condition, which.in cerebral 
syphilis are often cachectic ; and in the prognosis, which in the 
syphilitic cases is by no means-always or altogether hopeless. 

“ They differ from general paralysis also as to the lesions :— 

“ (e) In the predominant lesion being meningeal, a hyperplastic 
meningitis—a meningeal sclerosis—while, relatively, the lesion 
of the grey cerebral cortex.is much less. Whereas in general 
paralysis the lesion of the grey substance is predominant, that 
of the meninges subordinate. The cortical lesion, also, is more 
circumscribed and localised ‘in ‘cerebral syphilis than in general 
paralysis.” 

And, in conclusion, I thought that ‘Fournier has included 
under the term ‘ syphilitic pseudo-general paralysis’ both certain 
cases of syphilitic disease, resembling general paralysis of the 
insane more or less, and certain cases of true general paralysis. 
Furthermore, he refers to one kind alone of syphilitic lesion as 
bringing forth a-resemblance to true general paralysis, while the 
writer of this review would assign | that róle to several kinds of 
syphilitic lesion, in different cages.’ 


The difference between some of the pathological changes of 
brain syphilis and general paralysis is supported by examples 
cited , (by Peterson) of necropsies in which '*gummatous and 
arterial syphilitic processes existed side by side with the patho- 
logical changes of general paralysis." In two cases, published 
some years ago by the present writer,! there were those syphilitic 
processes, with some changes, as in general paralysis, irregularly 
distributed. 

It is Gonvenient here to refer very briefly to a cognate subject, . 
i.e., Whether syphilitic true general paralysis differs from other- 
wise-produced true general paralysis; or, again, whether cases of ` 
general paralysis with a distinct history of antecedent syphilis, 


| British and Foreign Med. Chir. Review, July, 1876. Oases 1 and 2. 
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but without distinctly specific, generally-so-recognised lesions of 
syphilis of nervous system, have, or not, distinctive characters 
separating them from other cases of general paralysis. 

T concluded that the cases of general paralysis corresponding 
to that description fell into two groups, one of which did not, the 
other did, present such distinctive characters. The conclusions 
are too long to quote here. Those interested in the subject will 
find them at pp. 225-226 of my work, “ On General Paralysis,” 
already cited. But on the same subject, it may be added that my 
general view was confirmed by, Schule: he, indeed, seems to 
speak of distinctive characters as if always present; but that is 
not my thesis. 

Recently, CEbeke, also, comparing a syphilitic with non- 
syphilitic history in general paralysis, believes that equality of 
pupils, affections of sympathetic nerve-supply of eye, bilateral 
pupillary reflex immobility (as compared with unilateral, which 
18 less frequent in the syphilitic), ptosis, depressive or melancholic 
symptoms, and dementia, are relatively more frequent in the 
syphilitic than in the non-syphilitic; and that.in the former, 

‘also, the other stiological factors are chiefly heredity, fatigues 
and sexual excesses; but in the non-syphilitic, mental strain and 
emotional disturbances. On the contrary, Hougberg found no 
clinical or pathological difference between the two, nor did 
Mendel. 

The discussion on this subject is so often mixed with that of 
tabes that we cannot deal with them quite separately. Thus, in 
favour of the syphilitic origin of tabes, Sachs speaks of the 
frequent development of general paresis after tabes, and of tabic 
symptoms in the course of general paresis, the latter also being 
much more apt to occur in syphilitic subjects than in others. 
But it cannot be admitted that that former development is fre- 
queni; i.e., if we speak of true tabes and not of mere ataxic or 
tabetiform symptoms in general paralysis. (Four cases of general 
paralysis in the course of tabes are reported recently by Ph. 
Zenner; * exalted illusions and hypochondria in some of them. 
Of course, quite a number of such cases are on record altogether.) 
Nor can it be admitted that “ cases of tabes, and for that matte: 
of general paralysis as well, occurring in women and in very young 
subjects are invariably preceded by syphilis, which may be 


Аид. Leitschiift fur Psych., 1. Band., p. 169. Also other differences not 
specified above. 
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acquired or hereditary.” This is frequent but not invariable. 
Another argument used is that cases of syphilis. may resemble 
general paralysis, and, on the other hand, tabes. 

In the two diseases there does not, however, seem to be a very 
similar percentage of a history of syphilis, assigned by all 
observers, although if is by some. Thus Paterson, among certain 
patients, found 71 per cent. of tabetics with syphilitic history, and 
only 45 per cent. of general paralytics; the argument for a 
syphilitic etiology of general paralysis, on the ground of a close 
relationship between it and tabeg, he rightly holds not to be sup- 
ported by those statistics. 

Yet an argument in favour of the close connection between 
syphilis, tabes, and general paralysis, has been drawn from the 
parallel racial differences, observed in relation to all three, on 
comparing Russians with Russian: Jews, both suffering from 
nervous diseases. Thus in 260 such Russian Jews, and 123 
Russians, an indubitable history of syphilis is stated to have been 
found in 3 07 per cent. of the former, and in 16:2 per cent. of the 
latter (or over five times more per cent. of Russians than of Jews) 
—tabes in '7 per cent. of the former, and in 8:25 per cent. of the 
latter (or nearly five times more per cent. of Russians than of 
Jews)—-general paralysis in -7 per cent. of the former, and in 4:8 
per cent. of the latter (or about seven times per cent. more 
frequent in Russians than in Jews). By a clerical error, this is 
put as five times in the original. 

But the combined statistics (including these) of Minor, 


Kojewnikoff and Korsakoff show a closer approximation in the , 


ratio between the percentages (of the total number suffering from 
nervous diseases), in which these two races are affected with 
tabes and with general paralysis, namely :— 

With tabes 86 per cent. (84 per 1,000) of the Russian Jews. 

With general paralysis '86 per cent (84 per 1,000) of the Russian 
Jews. 

With tabes 2:9 per cent. (29 per 1,000) of the Russians. 

With general paralysis 2:6 per cent (26 per 1,000) of the 
Russians. 

The comparative rarity of general paralysis, of tabes, and of 
syphilis in Russian Jews, and the frequency of nervous affections 
generally, and therefore of the hereditary nervous element, in 
them, is taken to tell against the importance of the hereditary 
factor in general paralysis. Most of the general paralytic 
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Russian Jews and especially the females, ате stated to have had 
syphilis. * 

In relation to the above, it may be added that Strümpell looks 
upon tabes as the same morbid process as general paralysis, but 
possessing a different site, and that Jendrassik took much the same 
view; as also Fournier, recently. In tabes, Jendrassik found a 
lesion of brain cortex, like one found in general paralysis, but differ- 
ing in site; and Nageotte, in one out of three brains of ataxic 
patients without mental disorder, found, 1n the gyrus rectus and 
convexity of frontal lobe, cortical interstitial encephahtis as in 
general paralysis (cellular infiltration of vessel walls, neuroglia- 
cell proliferation, disappearance of tangential medullated nerve 
fibres). 

According to this, general paralysis would be the cerebral, and 
tabes the spinal, form of what is thereby taken to be fundament- 
ally one and the same pathological condition or disease; often 
originated by steady poisoning of the system following infection. 

The rarity of general paralysis in gentlewomen may relate 
partly to the rarity of syphilis in them. The usually accepted 
comparative frequency of both of them in women who are of loose 
. or promiscuous sexual habits, or who are the wives of sexually 
dissipated men, may have & closer connection than is at first 
apparent. Nevertheless, some instances of в, striking absence of 
prostitutes from certain statistics of general paralysis, and there- 
fore telling the other way, have been mentioned on a preceding 
page. 

We next take up more distinctly the third of the possible 
relationships of syphilis to general paralysis, mentioned at the 
beginning of this section (“ A "), namely, syphilis directly causing 
general paralysis, or a form of it, t.e., lesions of true general 
paralysis considered to be specific syphilitic lesions. 

Of forty-six cases of syphilis with insanity, many of them 
with gross syphilitic lesion of nervous system, published by the 
writer of this? up to some years ago, six cases were clearly general 
paralytic, and five more cases at least closely resembled general 
paralysis, the latter being such as are often (although not very 
happily) termed “© pseudo-general paralysis.” 

Prof. F. Raymond ° considers syphilitic general paralysis to be 
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a chronic interstitial inflammation, having its point of departure 
in the capillaries of the brain, particularly of the cortex cerebri. 
The lesion, he terms diffuse embryonic meningo-encephalitis, or, 
otherwise, diffuse vascular meningo-encephalitis ; and so terms it 
owing to the infiltration of capillary lymphatic sheath, as well as 
of lymphatic sheath and outer wall of larger arteries, and of 
musculo-connective tunic of veins, with embryonic cells possessing 
rounded nuclei (and not having nuclei of neuroglia cells). Thus, 
in the capillaries, is infiltration of adventitial sheath by embryonic 
cells with rounded nuclei; in the arteries, diffuse or nodular peri- 
arteritis, and ordinary secondary obliterative endarteritis (such 
as may follow periarteritis of any kind, and is a consecutive 
sclerotic lesion, anatomically that described by Heubner) ; in the 
veins, diffuse or nodular infiltration by similar cells in the 
musculo-connective tunic. 

In the cortex, also, is early disappearance of some tangential 
fibres. 

Meningitis, also, is revealed by similar changes in capillaries 
and other vessels, sometimes with miliary gummata, t.e., when 
the nodular character of the infiltration is unusually prodounded 
ai points. The large blood vessels at the base of the brain, Eod 
their branches, are likewise often affected. 

In the spinal cord, embryonic meningo-myelitis often co- 
exists. 

Wherever, in brain, cord, or meninges, the cell-infiltration 
forms accumulations—that is, nodular change in the vessel-wall 
—there is the first stage of a milary gumma, which tends to 
become caseous, and thus a fully-formed gumma. 

Thus there are, in the spinal cord, two syphilitic inflam- 
mations, the gummy meningo-myelitis and the diffuse embryonic 
meningo-myeltis. (But see also Part IJI—W.J.M.) ‘These 
meningo-myelitides may end in a sclerous (cicatricial), or in a 
sclero-gummatous change; or lead to foci of softening by the 
occurrence of thrombosis. 

The two processes, above referred to, in reality only differ 
from each other by intensity and localisation; in the one case 
the embryonic elements only develop at certain points, but with 
an extreme abundance ; in the other, the same elements proliferate 
much less actively, but over а far greater extent. The proof that ' 
there are not fundamental differences between them is that these 
two processes often combine to form a myelitis at once gummatous 
and diffuse. The diffuse is the form termed diffuse каыуоңе 
meningo-myelitis by MM. Gilbert and Lion. 


* 


. Wallerian degeneration. 
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But in the brain, while gummatous meningo-encephalitis is 
recognised by all [most ?] as syphilitic, the diffuse embryonic 
meningo-encephalitis has not yet received general recognition as 
a syphilitic lesion. Raymond urges strongly on behalf of its 
syphilitic nature, and that, in at least “syphilitic general 
paralysis,” this diffuse embryonic meningo-encephalitis is to 
meningo-encephalic gumma, what embryonic meningo-myelitis is 
to gummatous meningo-myelitis ; and that between true general 
paralysis and ‘‘ syphilitic pseudo-general paralysis,” are many 
intermedial conditions. . 

Other infections, probably, also occasion diffuse vascular 
changes, microscopically indistinguishable from these. 


Case 1.—Female, aged 45; died in an epileptiform attack due 
to hemorrhage at brain base, from rupture of a syphilitic vein. 
There were clear signs of early general paralysis, and tabetiform 


.ones due to diffuse embryonic meningo-myelitis. Syphilitic 


lesions affected the large vessels of brain and cord. A diffuse 
vascular lesion affected the cerebral grey cortex, and in a less 
degree the subjacent white. It consisted of an accumulation of 
cells with rounded nuclei in the lymphatic sheath of the capillaries, 
and in the lymphatic sheath and wall of the larger vessels. These 
infiltrated embryonic cells belong to the mesodermal tissue; are 
fixed cells without nuclei of leucocytes; and are distributed in 
little irregular clusters or groups on the adventitia of capillaries 
{nuclei of endothelium and of muscular tunic not affected 

Neurogliar changes and spider cells only slightly marked. 
Whereas the nerve cells were but little affected, the tangential 
fibres had disappeared considerably.: This diffuse inflammatory 
change was found also in the rest of the cerebrum, and in the 
pons, bulb and cord. The pia was infiltrated with round embry- 
onic cells, which, towards the base, at the bottom of the sulci, 
cluster into miliary nodules, as if the buds of miliary gummata. 
A third cranial nerve, infiltrated with similar cells, had undergone 

In the cortex of some gyri were foci of oxdema, visible to 
naked eye, t.e., clear, rounded, more or less confluent spaces, their 
centres presenting & vessel, and in them the lymphatic sheaths 
and pericellular spaces dilated. 

The vascular and meningeal lesion affects all the spinal cord, 
but especially the cervical, and the structure of the cord is 
masked by an amorphous exudate. 

The larger arteries of the brain present slight patches of 


ordinary secondary obliterative endarteritis ; but the chief lesion 


is ёп infiltration of embryonic cells in the adventitia, forming an 
intense periarteritis, diffuse, but in places nodular—the first stage 


_of a gummatous process. The arteries of the cord are much less 


affected. In the veins the musculo-connective tunic is lesed ; in 
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them the infiltration, although usually diffuse, takes here ‘and 
there a nodular character, even more clearly, and so as to form 
miliary gummat& when ‘‘caseification” sets'in. The venous 
lesion exceeds the arterial at the brain base—where ıt has led to 
hemorrhage—and at the surface of the cord, and 18 largely inde- 
pendent of the meningeal and capillary lesion. The endo-vene 
does not show any proliferation; when it is affected it is so through 
invasion by the gummatous process. Hence the ulterior tendency 
of the luetic arterial lesion is to narrowing, obliteration, and their 
results; of the venous, to hemorrhage. 


Case 2.—Male, aged 42. General paralysis, with true tabes, 
affecting dorsal region most; and a superadded diffuse embry- 
onic meningo-myelitis, almost exclusively affecting the posterior 
columns, and the cervical region most. In fresh cord, numerous 
granular bodies and some amyloid bodies in the posterior columns; 
a few of the former in the antero-lateral columns. In hardened 
cord :—in posterior columns; lumbar region, sclerosis of root zones ` 
and Lissauer’s tract (slight or none in Westphal’s marginal zone, 
, Flechsig’s oval centre and Strümpell's postero-external fields); 
dorsal and cervical regions, more extensive sclerosis of posterior 
columns. Bulbar sclerosis. In posterior columns, between some 
sound nerve fibres, are fibrillary tissue and granular bodies, and 
vessels also surrounded by the latter. Posterior nerve roots af- 
fected, especially the lower ones. In the posterior columns, 
arterioles also show diffuse embryonic inflammation, absolutely 
resembling syphilitic embryonic meningo-myelitis. Vessels of 
other columns show change of same kind. Meningitis slight. 

Brain.—Vascular lesions of general paralysis, except in cortex 
of sulci of middle part of motor region, compared with which the 
superficial lesed parts of cortex show increased staining (hsma- 
toxylin) of nuclei of nerve cells, lessened number of nerve cells ; 
increased number of neuroglia-nuclei and hypertrophy of its fibres ; 
altered network of medullated fibres. 


Case 8.—Male, 39. Old syphilitic transverse -myelitis in . 
upper dorsal region, with secondary degenerations, also with some 
thence-ascending myelitis of crossed pyramidal tracts. At base of 
brain, internal carotid and left Sylvian show endo-arteritis, thick- 
ened fibrous adventitia, and traces of embryonic infiltration. 
Capillary changes in brain cortex, precisely like those of cases 
1 and 2, in all convolutions, more marked in motor and frontal 
regions. Meninges but little affected. Мо lesions of nerve-cells, 

_or of ‘tangential fibres, or of neuroglia. Slight alterations of 
sciatic, and of cutaneous nerves of hands and feet. 

No mental symptoms, except three attacks of aphasia three 
years before death (connected with the left Sylvian and internal 
carotid lesion). Not general paralysis; but the promise of ıt in 
the future. e case 18 taken to show that in diffuse syphilitic 
meningo-encephahtis the vascular lesion precedes, and only after- 
wards are the nervous elements affected. 
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In an article in a recent number of Brar, I! have dealt very 
fully with general paralysis viewed as a disease of toxic origin, 
or of toxéemic origin (using either word in a wide sense); or, 
again, as a post-infection: (e.g., post-syphilitic) sequel, or degene- 
ration of the nervous system, occasioned by the toxic influences 
chronically engendered: subsequently (perhaps long subsequenily) 
to infection; so that it is not necessary to add anything on that 
subject her’. 

. Since the above was written, there comes to hand Dr. H. M. 
Bannister’s recent interesting paper* on syphilis as directly causa- 
tive of general paralysis; which last is held to be “a result of 

» the action of a poison on the nervous system, and that poison in 
a vast majority of cases, at the least, a specific toxine. 

The toxine that produces the disease is in the system, and only 
waits for other conditions to prepare the way for its activity. 
Without these other conditions it is latent and may be inno- 
euous.” 


B.—Cerebro-spinal Syphilis : Invading Cerebro-spinal 
Meningitis. 

Syphilis often leads to a wide-spread gummatous infiltration 
of the cerebral and spinal meninges, which may be limited to the 
meninges, or algo invade the substance of the brain, or cord, or 
both. It may begin at brain vertex, or at its base, or in the 
cord, or in brain and cord simultaneously. Therefore there may 
be, as syphilitic lesions, a specific cerebro-spinal meningitis, or а 
meningo-myelitis, or & meningo-encephalitis; and with any of 
these there may be gammaía. 


` ‘Tubercle and Syphilis. 


Granulation tissue occurs in both; but—independently of bac- 
teriological diagnosis—differences in site, the marked tendency of 
tubercle to caseate, may distinguish the two, in some instances. 
In syphilis the granular proliferation, or granular tissue, appears 
to begin in the smallest capillaries, either those of connective 
tissue, or nutrient of the larger blood vessels. The presence of 
the gelatiniform thickening of the cerebral or spinal meninges, 
and the absence of the minute tubercular granulations found in 
tubercular meningitis, may -assist in indicating the syphilitic 
form. 

! Bears, Spring Number, 1894, pp. 61-4. 
2 American Journal of Insanity, April, 1894. 
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_  Syphilitic infiltration of meninges of brain ‘and cord is a 
frequent form of syphilis; syphils is rarely restricted to the 
cord ; far more frequently is it cerebro-spinal. 

This multiple cerebro-spinal syphilis, or specific cerebral and 
spinal meningitis, which also often forms special deposits or neo- 
plasms in different. parts of the central nervous system, or by 
proliferation invades the brain or cord, is usually evidenced, as. 
Sachs ' said, by the clinical association of :— 

Symptoms of cranial nerve affections. 

Spinal paralysis, most often taking the spastic = 

One or more great remissions. 

' Distinct history of syphilitic infection: 

Invading, as it may, brain or cord, when, from the specific . 
cerebro-spinal meningitis, the inflammatory process attacks the 
substance, of the cord, the lateral columns are usually those first 
affected, and spastic symptoms therefore frequently arise. This 
syphilitic invasion apparently attacks the lateral columns most 
frequently, next the posterior columns, and the grey least often, 
and perhaps only in rapidly spreading meningo-myelitis. The 
base of the brain is attacked perhaps more frequently than the 
convexity. At first, before it is diffused, the process shows strong 
selective affinities, as, ¢.g., the inter-peduncular space, the sixth 
nerve, and fibres for levator palpebrs.; certain fibrils of nerves 
appear to be chiefly affected, and so (and by which alone) Sachs 
would explain certain partial ophthalmoplegias, occurring with 
or without other symptoms. But ocular. palsies, internal and 
external, may not only follow this syphilitic inflammatory in- 
vasion of nerves, but also simple atrophy or simple primary 
degeneration of nerves, occurring as a sequel of syphilis, and 
occurring either singly or associated with other similar degene- 
rative changes; and, ав was indicated by Dr. Gowers,’ these 
ocular degenerations may occur also, in inherited syphilis. More- 
over, one must remember that the degeneration of tabes has been 
observed in congenital syphilis. 

Of several of these cases by Sachs, the first was that of & 
па woman, aged 37, with a clear history of overt syphilitic 

SOASE 

Headaches, vomiting, vertigo, are soon followed by motor 
' symptoms, ending i in complete prende hiocough, constipation, 
retention of urine, photophobia, difficulty in speech. Under 
specific treatment, recovery во far as to be able to walk about and. 


. | New York Medical Journal, September 19, 1891. 
1 Syphilis of the Nervous System." Lettsomian Lectures, p. 48 
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leave hospital. After a few weeks, re-appearance of general 
symptoms, headache, vertigo, vomiting, constipation, mental 
dulness; spastic paralysis, coming, by instalments, to affect all 
the limbs; unsymmetrical paralysis of various cranial nerves, 
incontinence of urine and faces, atrophy of tongue, coma, death. 

Thus clinically were—at first—chiefly a spastic paralysis of 
cerebro-spinal type; next, very considerable recovery; and, 
lastly, recurrence of spastic paralysis, eventually affecting all four 
limbs, and accompanied by paralysis of several cranial nerves; 
and pathologically were, at first, a general specific process affect- 
ing brain and cord ; next, partly ceasing, but soon returning, and 
leading to specific formations iù pons and cord. 

At the brain base, were somewhat leathery thickening of pia 
at inter-peduncular space ; swelling of optic nerves ; constriction of 
other nerves by thickened pia, which was adherent to crura, pons 
and medulla oblongata. In the right half of pons, a gummatous 
lesion destroying right pyramidal tract, and invading left. Spinal 
dura very much thickened. Degenerated tracts in spinal cord. 

Microscopicaliy.—T ypical syphilitic arteritis of vertebral and 
basilar arteries; their lumen much narrowed by a small-celled 
proliferation of the walls; in some places affecting the intima 
most, in others but little, while the adventitia was much thiok- 
ened, showing cellular proliferation. In bulb and cord, degenera- 
tion of both lateral columns down to middle lumbar region, and of 
both anterior columns to lower dorsal region. Spinal pia adherent, 
thickened by marked round-cell infiltration. Special gummatous 
infiltrations here and there into substance of cord, at parts des- 
troying cord substance frora pia to degenerate area in pyramidal . 
tracts, and to the grey. Gummatous lesion in pons, as above 
described. Blood vessels thickened and infiltrated. 

Summary.—Syphulitie cerebro-spinal (chiefly lepto-) menin- 
gitis; with special invasion of pons and cord. 

In the second case, the-diagnosis was made from the entire 
history ; the gradual development, first one side and then another 
being attacked ; the remissions, and the almost complete recovery. 
The bilateral, but unequal, hypoglossal involvement, spastic 
paresis of both upper and lower limbs, and the marked remissions, 
tending towards recovery, '* pointed to multiple foci of disease at 
the base of the brain, and probably in the cord also." 

The third case was somewhat similar; the fourth was not of 
this type; the fifth was treated in an asylum for eighteen months, 
and mistakenly, as a case of general paralysis, but improved; in 
the sixth case the paralysis was flaccid (it was spastic in the 
others), and the knee and wrist jerks were-absent. 

Differential Diagnosis —These cases of syphilitic cerebro- 
spinal meningitis, invading brain, cord, &c., are distinguished from 
insular sclerosis by the absence of intention tremor, of nystag- 
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mus, and of scanning speech; by the frequency of marked 
remissions; and, somewhat, by the history of syphilis. 

From the tubercular form, they are separated by the less 
rapid course, and the greater tendency to wide-spread cerebro- 
spinal meningitis, and the lesser frequency of a limited basal or 
spinal meningitis. 

From general paralysis, the diagnosis is often very puzzling. 

A limited meningeal infiltration may simulate a tumour; nay, 
more, it may become one. 

In syphilitic cerebro-spinal meningitis, some cases develop 
from above downwards, from brain to cord, as shown by brain 
symptoms first, and cord symptoms not until later on. But the 
cord may be first affected, and subsequently the brain; or both 
may, apparently, be attacked simultaneously. If the cord disease 
occasions paraplegia, and the brain disease hemiplegia, we have 
three-quarters paralysis, and such a form of paralysis, occurring 
by parts at different epochs, in young persons, is a tolerably 
significant indication of cerebro-spinal syphilis. 


А сазе of cerebro-spinal syphilis with unusual cord lesions, 
was that of a male aged 38. For about a year, severe headaches ; 
visual disorders such as diplopia from paralysis of right external 
rectus, weakness of left superior oblique; and at times numbness 
on RN side of face. On admission, two weeks before death, 
complete paralysis of left third and fourth cranial nerves (but 
right eye normal and no optic neuritis); hyperesthesie of right 
side of face; right side of body hemiparetic; deep reflexes every- 
where exaggerated. Coma preceded death. 

Necropsy.—Many gummata involving both crura cerebri, 
left third and fourth cranial nerves, and right fifth, sixth, ninth 
and twelfth cranial nerves. Gummatous arteritis of vessels at 
brain-base. Small gummata in meninges and superficial sub- 
stance of pons and bulb. 

Lateral columus of cord paler than other white (in Muller’s 
fluid). In lumbar enlargement, disease of anterior grey cornua, 
with hemorrhages, disintegration, and cavitation, these changes 
varying in degree at different levels, and taken to be due to the 
lesion of blood vessels, and not to a primary poliomyelitis: the 
small vessels of the cord showed marked hyaline degeneration, 
and its meninges considerable small round-cell infiltration. 


Many other cases of cerebro-spinal syphilis, owing to their 
important bearing on special points, are made use of in several 
other of the Parts or Divisions of this article. 


! H. M. Thomas, Johns Hopkins Hospital Reports, August, 1891. 
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C.—Syphilitic Nervous Disease in the Aged, or those Above 
Middle Life. 


Cases of syphilis affecting the nervous system beyond middle 
life were reported by Mendel.' There is only space for the 
briefest summary of these. 

Case 1.—Male, 60. Сһапоге; treatment by Hg.; cerebral 

symptoms culminating in unconsciousness ; when this passed off, 

there -were aphasia, hemianopsia and dextral paresis. These 
symptoms were attributed to syphilitic endo-arteritis of the 
Sylvian artery. K.I., recovery. * 


Case 2.—Wife of case 1. Faucial ulcers; painful swellings on 
parietal bones; contracted pupils, sluggish in reaction to hght; 
weakened lower limbs. K.l. , recovery, although for a time the 
headaches still came on occasionally. 

Oase 3.—Male, 59. Infected four years previously. Giddi- 
ness, facial palsy, left hemianæsthesie. Symptoms ascribed to 
left basilar arteritis. No change under treatment, except cessation 
of giddiness. 


Case 4.—Male, 55. Condylomata; said to have had ulcer and 
rash a few weeks before. Cerebral hemorrhage. 


D.—The Mental Symptoms of Brain Syphilis and Blood 
Syphilis. 


There are several sub-divisions which one might make of the | 
mental and other cerebral symptoms due to syphilis, each of 
which offers advantages of its own. 

For example, we may make a pathologico-anatomical division 
of mental and cerebral affections according as they originate from 
syphilitic neoplasms or from syphilitic inflammation of this or 
that intracranial structure, or from the luetic toxemia, or from 
the luetic cachexia. 

Or, when there is structural lesion of tissues, several groups 
may be formed according as the lesion chiefly attacks, or 
secondarily affects, either (a) the convexity of the brain and 
meninges ; or (6) the arteries at the base, and the brain base 
itself; or (c) presents a clinical за to general paralysis of 
the insane. 

Acute forms of insanity may come on in an early stage of 
syphilis, or in the middle and late stages. j 

At ап early period there may be hypochondria; this may be 
interrupted or modified by supervening attacks of acute delirium, 


1 Medical Press, March, 1894, p. 810. 
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or of mania, or of melancholic type, and may gradually pass over 
into dementia. Or there may be persistent hypochondriacal and 
melancholic symptoms. Or the first very striking symptoms may 
be those-of a mania, or of an active (or even acute) delirium (or 
even of expansive delusional disorder) ; which may alternate with 
mental depression, or with marked melancholic symptoms. Moral 
perversion sometimes supervenes on the acute mental disorders, 
and dementia does so pretty frequently. "The acute or subacute 
mental symptoms may follow on epileptiform or apoplectiform 
attacks. ` 5 

In some of the cases in’ which they occur, acute mental , 
symptoms accompany the evolution of the secondary stage of 
syphilis, and especially its earlier periods. Here, mental 
depression, or active mania, or delirium, may come on early, 
and often quite independently of any convulsive or other severe 
nervous affection dependent upon syphilis. Yet at this. early 
date there may be other nervous symptoms produced by syphilis, 
such as convulsions, severe headache, insomnia, anssthesia, 
neuralgia, facial paralysis, hemiplegia ; and these conditions may 
exercise a modifying influence on the morbid mental derangements 
in question. i 

In such cases the acute or subacute mental symptoms gre ` 
attributable, often, to the syphilæmia following the primary 
infection, and, as: T suggested long ago, “the blood change pro- 

- duced by the syphilitic virus probably acts much as a dram of 
spirits acts upon the hereditarily weak brain in producing a' 
temporary mania a potu." 

. On the other hand, as the present writer also stated, “ con- 
siderable maniacal excitement, or even acute frenzy, may ocour 
in the course of mental decay or derangement produced by intra- 
cranial syphilitic lesions of the late stages. . . . . In many 
cases such as these the outbursts of acute mental symptoms follow 
upon convulsive seizures caused by organic syphilitic disease of ' 
the tertiary type.” 

At the same time, stating in summary the symptoms in ten 
cases of intracranial syphilis with insanity—cases in which, 
therefore, the stage of syphilis reached was & late and not an 
early one—the present writer drew attention to three great groups 
of symptoms, or clinical features, as being especially worthy of 
notice in these and similar cases. My summary was as 
follows : '— 


! Brit and For. Med. Clar. Rev., Oot., 1876, p. 440. 
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“The first is the marked tendency to mental impairment, 
failure, or dilapidation ; the predominance of negative intellectual 
symptoms, often associated with failure, weakness, or loss of the 
moral sense, of the self-regarding virtues, and the general incli- 
nation to a degraded state of feeling, as evidenced by the habits of 
the patients. Insome, early or intercurrent outbreaks of maniacal 
symptoms occurred; in a few there was causeless depression or 
fear; or emotional weakness, as displayed either in a lachrymose 
tendency or in a disposition to uncalled-for merriment. 

“ The second broad clinical aspect of importance . . is 
that almost invariably there were motor symptoms of the paralytic 
or of the convulsive type. In the former—the paralytic—type, 
motor failure was in the form of hemiplegia, or palsies of cranial 
nerves, or impairment of articulation, or motor paresis and inco- 
ordination of a widespread kind, or impaired innervation of 
visceral organs. The latter—the convulsive—type of symptom 
showed itself more particularly in epileptiform attacks, hemi- 
spasm, · general convulsive seizures, tremors, or symptomatic 
paralysis agitans. 

“The third general feature is that sensory symptoms were 
frequent. Of these, the most striking was intense nocturnal 
pain, especially cranial pain, while anssthesia was far less 
frequent. Nor did the special senses escape, for impairment 
of sight, blindness, or unilateral deafness were occasionally found. 
Rarely were hallucinations of the senses observed.” 

In other cases, in which there is not decided evidence of gross 
local intracranial: syphilis, the mental symptoms are often of a 
more active form than those above mentioned, although perhaps 
occurring at a considerable interval after primary infection. Of 
these, brief references to some of the examples I! have published 
follow :— А 

In one case, within a year of primary infection mentally 
affected, there were, successively, primary and seconda 
syphilis, cranial pain, alopecia, return of cranial pain, breac 
of discipline when under the influence of drink, imprisonment, 
intense cranial pain, worse at night, insomnia; stupor and 
delirium, worse at night, and alternating or succeeding each 
other irregularly. 

He was violent in temper, easily angered, of impaired 
memory. Overt insanity took on the form of mania of an acute 
or subacute type, subsiding eventually into & quiet expansive 
delusional state. Recovery under specific anti-luetic treatment. 


! Journal Mental Science, Oct., 1879, and Jan., 1880. 
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Another case, with a history of protracted severe constitu- 
tional syphilis, bad an attack doubtfully attributable to sun- 
stroke; and, later on, hepatitis, general debility, dyspepsia, 
cranial pain, vertigo, insomnia, failure of moral sense, dementia, 
tinnitus aurium, some anosmia and ageustia.- Probable specific 
pachymeningitis and vertical leptomeningitis, with organic 
changes in cerebral cortex and arterioles. Recovery under anti- 
syphilitic treatment. 

A third case presented the following succession of events. 
Constitutional syphilis, rash, convulsive seizures, mental depres- 
sion, hallucinations of sight and hearing, delusions of. conspiracy 
against him and designs against his life; periostitis of tibim, 
sternum and cranium. Subsequently, pericranitis, severe noc- 
turnal, tibial and cranial pains, insomnia. Attacks in which ' 
the delusions and hallucinations became vivid, with tenderness 
and intense pain at the forehead and vertex, worst at early morn- 
ing, and dissipated by large doses of potassium-iodide. Several 

e-like paroxysms. Scaly coppery patches on calf of one leg. 

ental depression and impairment, hallucinations of sight and 
hearing, delusions of conspiracy and persecution, under which 
occasionally came excitement or even violence. Recovery. 

In a fourth case were a history of primary and secondary 
syphilis, and subsequent general “rheumatic” pain; later on, 
mental depression, suicidal attempt and tendencies, hallucina- 
tions of sight and hearing, delusions as to designs on his life by 
poisoning, and as to his incessant torture at night by means of 
mysterious agencies, and carried out by persons who’ followed 
him everywhere with that object. Impairment of memory, and 
of other mental powers. Later on, he alleged that clocks ticked 
in his head, and that voices and trumpets were blown into it. 
Jaundice, severe and prolonged cranial and chiefly nocturnal 
pain, with local tenderness, relieved by specific treatment. 
Hepatic disease ; incipient phthisis. Recovery ; probably tempo- 


-A fifth case; whilst under treatment elsewhere for so-called 
“rheumatic” pains, but probably syphilitic in origin, and 
associated with anemia und cachexia; took meningitis, and 
subsequently melancholia with hallucinations of hearing, defective 
memory, and some degree of mental confusion. Latency of ex- 
ternal syphilis. Cerebral and general anwmia. Later on, syphilitic 
cranitis, pericranitis, and pachymeningitis, slight local paralysis 
(face, leg); hemiplegia and vomiting (following a node on the 
cranial vertex, and pain in the Heb Localised and partly 
nocturnal cranial pain. Died of another disease. At the 
necropsy, were, inter alia, syphilitic ostitis ending in caries and 
necrosis of skull, syphilitic pericranitis, and pachymeningitis. 
Also traces of gummatea of liver. 

A sixth patient had had, at the onset of mental disorder, an 
attack of stupor and of maniacal excitement with tendencies to 
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acts of violence, followed by maniacal symptoms such as restless- 
ness, &c., and paroxysmal excitement, rapidly deteriorating into 
profound dementia. Improvement under specific treatment. 
Later on, recurring pericranial nodes, and intense cranial pain 
sometimes worse at night, with mental dulness and insomnia. 
Ozcena. Atrophied testicles, which were irregular in shape, as if 
scarred, or partly in fibroid change. Irregular tibim, coppery 
psoriasis on calves of legs. 

Death from another disease. Necropsy; of the lesions pre- 
sent, those assigned to syphilis were old internal and external 
cerebral pachymeningitis, pies leptomeningitis ; and perhaps, 
the traces of perisplenitis foun 

In one case by Belkowsky,! the several successive medical 
attendants of a (supposed syphilitic) woman aged 41, diagnosed 
* Nervous excitement,” '' Neurasthenia,” ‘ Hysteria,” “ In- 
sanity,” ‘‘ General paralysis.’’ 

In his work on brain syphilis, already cited, Prof. Fournier 
both divides the cerebral symptoms generally, and sub-divides 
the groups thus formed, including the mental, in an over 
elaborate way. But here will be added only a portion of a 
summary and critique, already published by the present writer, 
‘on the portion of Fournier’s book which deals with menial 
disease from syphilis. Curtailed, it was as follows :— 

The symptomatological forms of brain syphilis are either :— 

A.—The early, the initial, the primary ; or 

B.—The consecutive, the terminal. 

As for the former (“А”) Fournier divides them into six 
forms; (1) the cephalalgic; (2) the congestive; (3) the epileptic 
or convulsive ; (4) the aphasic ; (5) the mental ; and (6) the 
paralytic. 

These forms only represent groups of symptoms, several of 
which almost invariably are combined, and in the most varied 
ways, in actual clinical experience. And an analogous criticism 
applies to the sub-divisions made of the fifth—or mental—of 
these forms; the one to which attention is restricted in what 
follows, 

The intellectual troubles of cerebral syphilis pertain to two 
great groups; the опе (1.) consisting of symptoms slow of 
evolution, and of depressive form, constituting & kind of gradual 
sinking in intelligence, of mental lowering, of progressive 
hebetude. The other (II.) consisting of symptoms more active, of 
more rapidly developed intensity; viz., of the phenomena of 


1 Centralblatt fir Nei venheilkunde and Psych., April, 1894, p. 169. 
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cerebral exaltation or excitation, of more or less acute states of | 
raving, of mental derangement, of mania. 

I. Of these groups the former “ Т.” is by far the more fréquent. 
According to Fournier, it allows of two degrees or varieties :— 

* (1) Simple intellectual enfeeblement. 

(2) Incoherent hebetude, or intellectual failure with inco- 
herence. ` 

In the former of these varieties the intellectual impairment is 
associated with changes of disposition, habits, and temper. The 
most remarkable of the symptoms is the greater or less degree of 
amnesia—amnesia the oncoming of which is either gradual and 
progressive; or is attained, as it were, by leaps; or rarely, by & 
sudden ‘ amnesic stroke." : 

On the other hand, in the latter of the above varieties of 
group “ L," mental failure and mental alienation co-exist, and 
may do so from the outset; but in the vast majority of the cases 
the symptoms at first are merely those of simple intellectual weak- 
ness, which, later on, become complicated with insanity. So 
that, to the intellectual enfeeblement of the former variety, there 
is here superadded an intellectual disorder or derangement; of 
this latter, incoherence is the predominant expression. 

Finally, in a few exceptional, indeed rare cases, the mental 
disorder is more partial, more systematised. 

II. The second large group ''II." of intellectual troubles, 
taking origin in cerebral syphilis, is constituted by phenomena 
more active than these observed in the first group “І.,” more 
rapid in their invasion; and consisting of mental excitation; or 
delirium ; or maniacal incoherence; or mania. Or, far more ' 
rarely, consisting of vivid hallucinations; or acute melancholia ; 
or persecutory monomania ; or impulsive insanity. 

Formerly, at least, Fournier failed to distinguish the cases of 
acute syphilitic insanity supervening during the early secondary 
stage of the evolution of syphilis, from those supervening during 
the tertiary stage. Yet they must be kept distinct; their patho- . 
genesis often differing. i 

The more active mental disorders of the group just described, 
and dependent upon cerebral excitation, follow one or other of two 
modes of invasion. For they may be preceded or accompanied 
by other cerebral affections of specific origin, whether headache, 


convulsion, aphasia, or seizure apoplectiform or paralytic; -> 


and these associations and combinations of various cerebral 
symptoms are by far the more frequent; or, on the other hand, 
the psychoses in question may be isolated, and free (at least at 
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first) from any such association ,or combination; and this is 
much the more rare mode of invasion. 

In the former class the diagnosis of the specific nature of the 
case is relatively easy. The variety, association, and succession 
of the symptoms reveal the specific nature of the phenomena, and 
establish the diagnosis on a rational basis. 

In the latter, and more rare class, that in which the intellec- 
tual disorders are neither preceded nor accompanied by other 
syphilitic cerebral affections, but occur in single and solitary 
isolation, the diagnostic difficulties are far greater. No history of 
syphilis may be obtainable, and if so; the difficulty in diagnosis is 
at its maximum. But, granted a history of syphilis, and, later 

: on, the advent of mental disease—what warrants us in attributing 
the latter to the former as effect to cause ? 

Is it some particular type or pathognomonic attribute of the 
mental disorder ? 

Is it the detection of co-existent indications of syphilis i in this 
„part or in that? 

Is it the verification of personal or hereditary predisposition 
to psychoses ? 

None of these will be our warrant. For the types are the 
same as those of mental disorders from other causes; con- 
temporary signs of non-nervous syphilis are usually wanting; 
and, for obvious reasons, the presence or absence of predisposition 
has only a restricted and comparative value. Thus, in the life- 
history of the same subject we are reduced to the two facts— 
syphilis and mental alienation—occurring in successive chrono- 

“logical order. Hazardous speculation and assumption supplant 
legitimate conclusions as to the pathogenetic relationships of the 
mental alienation when its syphilitic origin is postulated, in such 
case. 

Nevertheless, all acl cases—unless clearly not of specific 
origin—should be submitted to careful tentative anti-syphilitic 
treatment. 


E.—Cephalalgia and Insomnia in Intra-cramal and Cr anial 
Syphilis. 


Cephalalgia 18 one of the best authenticated, simplest, and 
most frequent modes of expression of the onset of cerebral 
syphilis. In its various degrees, and singly, or associated with 
other manifestations, it was believed by Fournier to usher in 
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cerebral syphilis in about two-thirds of the cases. The pain he 
stated not to be neuralgie nor rheumatic. It is deeply seated ; 
to the sufferer it seems to be within the head, or within the 
brain; an encephalalgia. Most often, it is either of heavy, or of 
constrictive, or of hammering character. Sometimes it is straitly 
circumscribed in site: sometimes diffused over a region, or several 
regions, of the brain; rarely over the whole head. 

The three principal characters, or шаш peculiarities, 
which testify to its luetic nature, are: 

(1) Its great intensity; and sometimes extreme violence or 
frightful severity, so that the sufferer writhes in agony. Transi- 
tory delirium may accompany the more severe degrees of it. 

(2) Its nocturnal exacerbations: the pain sometimes is very 
notably worse at night or evening. In some cases the pain is 
but little increased at night, in a few cases 16 is less by night 
than by day. This last is far more likely to occur in tertiary 
syphilis, in which, indeed, the headache is more continuous and 
equable than in secondary. Hand in hand with the nocturnal 
pain goes insomnia. 

Valuable, therefore, as is the nocturnal exacerbation of the 
headache in cerebral syphilis, it is not a constant sign; indeed, it 
ів not seldom absent. . 

(8) The third character, in evidence for the luetic origin’ of 
the headache, is its long duration and relapses. 

As Fournier long ago stated, an intense or violent cepha- 
lalgia, with nocturnal exacerbations, of long-standing, and fre- 
quently relapsing, almost infallibly testifies to syphilis. But it 
is not always present in brain syphilis. 

It is a most important phenomenon as a premonitory symp- 
tom, other cerebral symptoms of syphilis often following in its 
train. It often forms, so long beforehand, a prelude of the 
coming deadly evil, as to enable prompt and vigorous treatment 
to ward off the latter, 1f the warning be heeded and the occa- 
sion’s opportunity embraced. 

From the characteristic syphilitic cephalalgia, is to be dis- 
tinguished that which is a chief symptom of the so-called “ neu- 
rasthenia of syphilitic origin,” relatively often found at the 
beginning of the second stage of syphilis, and especially in young 
women predisposed thereto.’ The clinical aspect is as varied as 
is that of ordinary neurasthenia, and, as in the latter, hysterical 
symptoms often accompany. 

. Yet neurasthenia of syphilitic origin may come on much later, 
say from two to seven years after infection. Neurasthenia occur- 


* 
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ring in the late stage of syphilis takes two chief forms ; one, the 
more frequent, abortive or incomplete, as neurasthenic headache ; 
the other, the rarer, as a complete form of cerebrasthenia or 
myelasthenia. . А 

In either form, the neurasthenic headache is a prominent 
feature. : It is an indefinite morbid feeling in the head, described 
&8 & heaviness of head or feeling of compression there. From the 
peculiar headaches of syphilis, in the second and third stages, 
already described, these neurasthenic head-pains (of syphilitic 
origin) differ by being much less painful, by not undergoing noo- 
turnal exacerbation, by the little effect on them of antiluetic 
treatment, and by their long duration. 

Headache of syphilitic nature, in its stiological relations, 
may roughly be divided into two forms: the one being headache 
with lesions (of bones, meninges, &o.); the other being headache 
without such lesions, but of purely nervous character, and the 
outcome of oyer-irritabiliby of brain cells. The first form requires 
‘specific treatment. Iodide is the best ;. but, exercising its cura- 
tive effect gradually only, it must for a time’ be supplemented, in 
severe cases, by narcotics, of which chloral gives, perhaps, the 
best results. For the second form, antipyrin is most to be eulo- 
gized, and iodide yields some satisfactory results? 

« Syphilitic " headache the direct outcome of lues, is, I think, 
in some cases due to specific syphilitic processes affecting brain, 
meninges, nerves or skull; and in some cases is the neuralgic 
expression of syphilemia. 

Moreover, various forms of headache, as for example the 
neurasthenic, may be the indirect outcome of lues. 

' In many cases we have nothing except the history of chancre 
or of sequela, and perhaps the effect of treatment (but only if its 
success is striking), to guide us in diagnosing the syphilitic 
nature of a brain disease. But Dr. L. C. Gray? ventures to out- 
line what he takes to be a pathognomonic symptom-group of 
brain syphilis, in one set of cases ; “ namely, а cephalalgia that 
is apt to be peculiar in a quasi-periodicity that manifests itself in 
a tendency to return at a certain time in the twenty-four hours, 
most frequently at or towards night, less frequently in the after- 
noon or morning; marked insomnia, usually at the outset, lasting 


1 Fournier, Le Bulletin Médical, 1898, Nos. 80-82. 
* Lionnet, Thèse de Lyon, 1898. 
з Read before the American Neurological Association, September, 1891. 
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a few weeks; a sudden cessation of the cephalalgia and insomnia 
upon the supervention of any paralytic or convulsive symptoms.” 
His view, expressed in this connection on hemiplegia, is 
practically that so long held by many. He gives outlines of | 
twenty-seven cases presenting that symptom group, and tabu- 
lates them. by selecting prominent symptoms. Treatment was 
satisfactory in many of the cases. The insomnia and cephalalgia 
generally belong to the early stage of intracranial syphilis ; but 
may be found at any stage “of the general syphilitic infection.” 
These two co-existent symptoms he has met only in one non- 
syphilitic case—one of acute bulbar palsy. 

Now, this cephalalgia and insomnia, so long well-known, are 
commonplaces in syphilitic nervous disease, and are very often 
the only symptoms for which the patient, totally unconscious of 
their luetic origin, seeks relief. Nor do they by any means al- 
ways disappear on the supervention of any paralytic or convul- 
sive symptoms; for they may be, and remain, excessive, with, for 
example, hemiplegia of luetie origin. But' why erect this 
. symptom-group, of two only, into a pathognomonic sign or : 

‘symptom? And the doing of this is the one new point in the 
article. 

The cephalalgia and insomnia are ascribed to’ gummatous 
infiltration of the meninges; for the pathological changés of 
cerebral and cerebellar substance do not usually occasion pain, 
except when these organs are the site of neoplasms, and not al- 
ways then. And the striking effect of vigorous anti-syphilitic 
treatment in cases with only the peculiar headaches and 
insomnia, is taken by Gray to give support to that ascription. 


| PART П. ; 
SOME А5РЕОт8 OF CONGENITAL OR HEREDITARY SYPHILIS: 


A.—Some Clinical Aspects, Relationships, and Laws of 
Congenital Syphilis. , 


Certain dogmatic assertions, or, so-called laws, hitherto 
generally accepted with regard to congenital syphilis, are con- - 
tested by Dr. Albrecht Erlenmeyer,! in consequence of the light 
shed upon the matter by some clinically observed examples, 
which more immediately concern the department of late or tardy 
hereditary syphilis ; to which subject we may now turn attention ; 

! Zerisoh ift für Кит. Med., Bd. xxi., Н. 8, u. 4. 
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as well as to description of a form ôf congenital syphilis in young 
persons ; and to the relation of congenital syphilis to some other 
brain and nerve diseases. ' 


Tardy, or late Hereditary Syphilis. 


Case 1.—A syphilitic father died of brain syphilis. A son of 
his, born two years after the father had incurred the specific 
disease, did not develop signs of congenital syphilis until his 
twelfth year, and then in the form of ulceration of pharynx, a 
tolerably wide-spread squamous rash on chest and nape, and 
general swelling of glands.  Récovery under treatment. The 
mother has not manifested any indications of syphilis. 

Case 9.—A father, infected before marriage, died of syphilitic 
disease of the cervical spinal cord and membranes. The second 
of the sons, in the thirteenth year of his life,-exhibited the first 


signs of congenital syphilis, affecting bones and joints. Recovery 
. under treatment. 


. This tardy or late hereditary syphilis has been recognised by 
Virehow, Weil, Sevestre and others; butdenied by Edm. Lesser. 

The upholders of the doctrine of tardy hereditary syphilis” 
maintain that, precisely as in the acquired form, so, in the 
congenital, may the syphilitic virus remain long latent in the 
organism, until aroused by some excitant conditions, not yet 
sufficiently known ar understood as to their quality and oxtent. 
Thus, manifestations of hereditary syphilis, hitherto latent, may be 
roused by the rapid growth of childhood, the cataclysmic changes 
of puberty, febrile disease, injury; to which the present writer 
would add drink (not unknown in early life) and masturbation. 

On the other hand, acqutred syphilis is more frequently 
driven out of latency by alcoholic or traumatic influences. 

The doctrine that the mother of a child wheriting syphilis from 
the father, 1s never infected by suckling the child, whereas a non- 
syphilitic NUTSE 18 infected on the breast by suckling the same child, 
ig not true in all cases. 


Case З.А luetio man married a healthy woman. Abortion 
ended the earliest resulting pregnancy. The first child that was 
born alive was & girl, was luetic, and died in two weeks. The 

. second child born alive was a boy, and was healthy; the third 
born alive, also, was a boy, and healthy. The fourth, and last, 
was a girl, and luetic. The mother was not syphilitic herself, at 
any time. 


Cases such as these, and the more or less similar forty-three 
examples of Kassowitz, prove that a healthy mother, bearing a 
congenitally syphilttic (per patrem) child, may, herself, remain 
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uninfected with syphilis, although, of course, she very often, or 
almost always, ts infected. Several cases have shown the follow- 
ing sequence of events:—A syphilitic man marries а healthy 
woman’; abortions and syphilitic children.come; the mother 
remains uninfected, the father dies of brain syphilis. Those 
who hold that the father transmits syphilis to the offspring only 
by the mediation of syphilitic sperm cells, can also readily 
accept the statement that the mother sometimes is not infected in 
such cases. | | 

The so-called law of Colles is against this view; namely, the 
law, doctrine, or dogmatic assertion, that the mother bearing a 

“syphilitic child is never infected (at the breast) by suckling it, 
whereas a healthy, 4.e., non-syphilitic wet-nurse is apt to be 
infected, and in that way. This law involves acceptance of 
Ricord’s doctrine (that, so-called, of ‘‘ unicité "), to the effect that 
syphilis can only be incurred once—one true infection making 
-immune against future fresh contraction of the disease. Thus, if 
Colles's law be accepted, one must argue that because the mother, ` 
suckling her syphilitic child, gets no breast syphilis, she is 
immune from syphilis, and because she is immune from syphilis 
she is thereby proved to be already infected and syphilitic. But 
indubitable examples of a second syphilitic infection have been 
observed by  Zeissl, Diday, Kóbner, Bäumler, and others. 
Implicitly, in Colles’s doctrine the conceptions “syphilitic” and. 
‘immune from syphilis” are taken, and erroneously so, as hav- 
ing the same significance, practically. As well say that the 
vaccinated person is immune from variola because already vario- 
lised, and in such sense as to be capable of infecting non-ummune 

persons with variola. 

Moreover, in Case 3, above, a striking and significant: fact is 
that we find only the two girls congenitally syphilitic (following 
the luetic father); the two boys escape (following the non-luetic 
mother). And not only so, but one syphilitic girl is born before, 
and one is born after, thé two boys exempt from syphilis. 


Case 4.—The fourth case presents somewhat similar features 
to the third case as regards the sex of the children, except that 
here the first child soon died, but without signs of syphibs; the 
second, a girl, was healthy ; the third, a boy, was syphilitic. 


' Since the above was written a case is reported by Dr. J. A. 
Coutts! as being in contradiction with Colles’ law. In this cage 
a mother, suckling her syphilitic infant, whose mouth, tongue 
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&nd lips were among the parts showing luetio lesions, incurred 
primary syphilis of the breast, in due time followed by typical 
.Secondary syphilis. But it is possible that the infant's syphilis 
was acquired and not hereditary. 

Colles’s law goes to support the view that syphilis in the 
fœtus is always of maternal origin; the law, namely, that a 
mother, apparently healthy, is never infected by suckling her 
syphilitic infant, even if her nipples be fissured or sore, and the 
infant’s mouth be effected with contagious syphilitic lesions or 
rash : whereas a healthy wet-qurse suckling the same infant, 
when she has sore or cracked nipples, will incur a syphilitic sore 
followed by general syphilis ; and this immunity of the mother 
to syphilitic infection is attributed to her being already syphilitic, 
even if she presents absolutely no other indication of being 
syphilitic. 

Schuster, of Aix-la-Chappelle, has recently discussed some 
matters connected with this subject, a subject which presents 
many points of practical importance. 

Thus, it has been held that where a husband and wife are 
non-luetic, and the wife becomes pregnant by him, and the 
husband, subsequently acquiring syphilis, infects his pregnant 
wife, the latter takes & primary sore, followed by what І will 
call syphilemia; the fœtus gets no primary syphilitic lesion, but 
the virus is conveyed to ıt by the blood of the mother. And 
moreover, that the result usually differs with the point of time in 
the course of pregnancy that the mother takes the primary 
infection, inasmuch as ‘‘ the virus takes а period of eight or nine 
weeks to enter the system of the mother, to make her constitu- 
tionally syphilitic, and to infect her blood with the syphilitic 
' virus." So that, if the mother takes the primary infection 
during the seventh month of pregnancy, or later, the footus will 
probably remain free; whereas, if the mother incurs the 
primary luetic infection at an earlier point of time during the 
pregnancy than the seventh month, the infection (usually, at 
least) passes from mother to fœtus, the germ of syphilis being 
communicated to the child through the mother’s blood by the 
connection between placental and fostal circulation, the placenta 
not forming a barrier to infection, but, on the contrary, some- 
times becoming the site of syphilitic morbid processes itself. 

In reference to the above I must confess that it seems to me 
improbable that the fœtus should escape if the mother became 
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infected ‘during the seventh month of pregnancy"; or that 
eight or nine weeks must elapse before the luetic: virus infects 
the mother’s blood ‚ 

Farthermore, the above Case 4 by Erlenmeyer is in opposi- 
tion with the law or doctrine of Kassowitz. Likewise does Case 
5 contradict Kassowitz’s law; namely, the law of the spon- 
taneous gradual weakening of the intensity of syphilitic inheritance ; 
so that the nearer conception is to infection, the more certain 
is inheritance of syphilis, and the later born children have a 
better chance of escape; and tha, finally, hereditary transmission 
fails and ceases. As just stated, the two cases (4 and 5) are in 
opposition to this law or doctrine. So also is the statement of 
Coutts that he has ‘seen several cases of twins where one was 
deeply affected, and the other seemingly healthy.” He also re- 
fers to the possibility of birth of a syphilitic child both before and 
after the birth of intermediate healthy children, in the same 
family; in this resembling Cases 4 and 5, therefore. 


B.—A Form of Congenital Brain Syphilis. 


One form of congenital syphilis is manifested by unilateral 
epileptiform attacks in the limbs, at first following a febrile 
attack. On the side thus affected by convulsions from time to 
time, the limbs become shortened and lessened in size, but al- 
though therefore weaker than those of the other side, do not 
show paresis proper, nor spastic conditions, nor altered electrical 
reaction of muscles or of nerves. Yet they show some hyperes- 
thesia, especially of kinesthetic nature, an impairment of the 
feeling of localisation of the part, lessened consciousness of the 
position of the limb; and, also, of the loading of it with different 
weights. The extremities on the side affected are short and 
slender, in consequence of a restraint of growth referable to 
an impeded, restrained development of the cortical brain : 
centres representing those parts. Some cases have such symp- 
toms, as hemiatrophy of tongue, ptosis, facial paresis, visual 
atrophy ; some cases haye a history, pointing to meningitis or 
' peri-encephalitis in infancy (as indicated by the tale of teeth- 
grinding, squinting, stiff nape, and of the treatment employed). 

The conclusions of Erlenmeyer are :— 

Hereditary syphilis may be tardy. It may remain latent 
even beyond the age of 12 years. 

Puberty, injury, and febrile diseases, are effective excitants in 
making manifest a hitherto latent congenital syphilis. 
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The doctrine of Colles. has no absolute validity, inasmuch ав 
whilst mothers of syphilitie offspring may have become syphilitic 
that does not necessarily occur. And, moreover, “immune from 
syphilis ” is not equivalent to “ syphilitic.” 

The doctrine or law of Kassowitz is not always applicable, for, 
after infection, the later born children may be more severely 
infected than the earlier born ones. 

. The incidence of hereditary syphilis may be on the children 
of one sex only, in the family. If, after the birth of a syphilitic 
infant, a child of the opposite sex is born free from syphilis, that 
does not show that the capability of inheriting the paternal 
syphilis is extinct. 

Anti-syphilitic treatment of the parents has a more favourable 
influence on the later born children. 

A form of cerebral disease with unilateral arrest of develop- 
ment and convulsions, in children, is mostly due to congenital 
syphilis. 

The so-called cerebral paralysis of children frequently pertains 
to congenital syphilis. 

Congenital epilepsy, with or without idiocy, very often is due 
to inherited syphilis. 


C.—Congemtal Cerebro-spinal Syphilis. 


Although frequent in adults, there are comparatively few cases 
on record of congenital syphilis of both spinal cord and brain, 
particularly if attention be limited to the examples microscopically 
examined. Congenital cord syphilis, without brain syphilis, is 
scarcely known; at least is rare. 

From Professor Westphal’s clinic, an Suas of congenital 
brain and cord syphilis was minutely reported by Dr. E. 
Siemerling,’ with necropsy and microscopy. 


Gummy encephalo-meningitis ; basilar gummy arachnitis; in- 
ternal hydrocephalus ; gummata of dura mater; atrophy of the 


“dura mater of the convexity ; atrophy of calvaria ; multiple osteo- 


porosis of the skull-base ; spinal gummy arachnttis. 


The patient, aged about 12 or 13 years at death, child of a 
syphihtic father, at the age of 4 years had a unilateral stroke 
with paralysis of right limbs, and loss of speech; the latter was 


1 Archiv, fur Psychiatrie, Band xx., Heft. 1, p. 101. 
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soon regained, the former only gradually lessened, so that the 
right arm was weak a year later. About two years after this 
attack visual power diminished, and by ophthalmoscope was 
seen commencing atrophy of optic discs. Owing to weakness of 
the legs, the child was in hospital for a short time; ataxy 
affected all the limbs. Sensory disorders were not observed. _ 

At the age of 11 years, the child quite lost sight, and in 
place of attending an ordinary school, as-had hitherto been 
possible, had to go to one for the blind. But the mental powers 
were not yet observed to be deranged or impaired. | 

Eleven months before death, severe symptoms were again - 
observed :—vomiting, constant headache, attacks of vertigo. 
Three months still later, there began genuine epileptiform seizures 
with loss of consciousness. Walking was extremely difficult, 
fatigue very easily induced, severe vertigo complained of. : 

Three months still later, she almost entirely lost the power of 
hearing. One month later, and therefore, four months before 
death, were almost complete bilateral deafness, bilateral optic 
atrophy following neuritis ; enlarged hydrocephalic head, painful 
on movement or percussion; unsafe, ataxic gait, with vertiginous 
feeling; sensibility difficult to test, but that to pain existed. No 
м рну гү of paralysis; no note made of mental anomaly or of 
abnormal knee-jerk. | 

Subsequently, were repeated severe convulsive attacks, chiefly 
tonic spasms, sometimes with extreme beclouding, sometimes 
with loss, of consciousness. Usually with these were evacuation 
of urine, slow pulse, and afterwards hunger and languor; vomit- 
ing also occurred after these attacks, or else independently of 
them; twice in the attacks, were slight right ptosis and facial 
paresis; once, slight dextral hemiparesis. The gait became 
gradually worse, the vertigo so marked that the patient could 
scarcely hold herself up, even in the sitting posture. The gait was 
‚ always ataxic. At four different dates, within three months or 
80, the knee-jerks were alternately present and absent. 

Finally, were states of transitory somnolence. From bein 
mentally clear and alert, the pationt at times became peevish and 
morose. Increasing, the spasmodic seizures ushered in death. , 

At the necropsy were internal hydrocephalus, large gummatous 
growths, chiefly at the brain-base, which had damaged the parts 
here, including the cerebellum, and the nerves issuing from them. 
The tumours were of syphilitic granulation tissue, taking origin 
in the soft meninges of the brain. In the walls of the blood- 
vessels were syphilitic changes. The syphilitic infiltration had 
led to complete degeneration of some nerves (¢.g., the optic), to 
less of others (e.g., the oculo-motor); the new growth affected 
the pons and bulb (M.O.) most, and chiefly their ventral aspect, 
but a portion of it from the cord projected into the fourth 
ventricle. 

Throughout the spinal pia (especially at middle and lower 
part), was marked gummatous growth, invading the substance of 
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the cord itself irregularly, with here and there peg-like projections. 
Almost throughout the cord were the posterior columns lesed, 
partly by direct infiltration, partly and secondarily by pressure ; 
and similarly these two processes co-operated in destroying the 
nerve fibres affected; most of the nerve roots, however, were 
exempt, or nearly so, from change. 

In the dorsal part of the cord, the lateral portions also suffered 
severely. 

The vessels of spinal pia and white substance showed the 
obliterative phlebitis described by Greiff? in a case of spinal cord 
syphilis. The spinal arteries showed less alteration than the 
cerebral. 

The cerebral symptoms : atrophy of optic nerves, spasmodic 
and convulsive attacks, vertigo, vomiting, deafness, transitory 
palsy of some cranial nerves (e.g., oculo-motor and facial), are 
accounted for by the hydrocephalus, by the syphilomata, &o., 
and the implication of nerves. 

The spinal symptoms are less clearly accounted for; with the 
pathological spinal changes found, more marked clinical features 
might have been expected. The parts most affected were the 
posterior columns, but these only slightly so from lumbar swelling 
downwards; the nerve roots were mostly spared. The ataxy ob- 
served early in and throughout the course of the symptoms may 
be explained by this posterior columnar change; or by this plus 
the basal intracranial new formation, particularly that of the 
cerebellum. Lancinating pains were absent; the state of thé 
knee-jerk was variable; at dorsi-lumbar junction, the posterior root 
zone was slightly affected on the left side, part of it affected and 
part exempt on the mght. Sensory disorders were difficult to 
make out. ` : ; 


D.—Organic Hemiplegia following Slight Injury in 
Hereditary Syphilis. 


A boy, aged 6 years, immediately after a fall from a child's 
go-cart, presented the classical symptoms of right organic hemi- 
legia, without loss of consciousness and without aphasia. The 
father of the lad had been ten years syphilitic, was of the arthritic 
diathesis, and suffered from renal colic. The mother was nervous 
and neuralgic. The boy himself was born two months before 
term, and was slow in teething and in learning to walk. At the 
age of 6 years, when his accident befell, he was strumous, liable 
to ganglionic engorgements, bled easily on slight abrasion, and 
had frequent urticanal eruptions. Не presented various stig- 
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mata of degeneracy in conformation of ears and palatine arch. 
Some teeth were irregular and notched. 

He fell on the right side, and mainly on the point of the 
shoulder. No loss of consciousness attended this little accident ; 
the paralysis followed it immediately, and when examined seven- 
teen hours afterwards by Dr. Paul Blocq,’ there were no external 
traces of injury, no mental symptoms; a little defect of speech 
was due to the facial paralysis ; otherwise he answered and read 
well, and had no aphasia. 

The only deviation from the normal was & total hemiplegia of 
the right side, more intense in the upper limb, less ın the lower, 
little marked in the face, and affécting the trunk. As to the face, 
there was some difficulty in raising the right eyebrow and ld, nor 
could he grimace at will on that side, although in laughing both 
sides moved. Mastication was a little impaired by the cheek 
ale No deviation of tongue. No other motor disorders. 

ensation, sphincters, reflexes and temperature, all normal or 
nearly so. The lad was cheerful and slept well. 


Thus, there was a right motor hemiplegia (limbs, lower face, 
trunk), suddenly following & slight fall, and not accompanied by 
loss of consciousness. 

Of what nature was it? Was ita hystero-traumatic hemi- 
plegia, which would be the first question to arise in one’s 
mind? That it was not, was indicated by the absence of hemi- 
anesthesia of hysterie type, by the absence of all kinds of 
sensory disorders; by the failure to discover hysterogenic zones, 
hysterical stigmata of other kind, or previous hysteric manifesta- 
tions. The hemiplegia itself, with the characters of the organic 
form of hemiplegia, told against that hypothesis; for in the face 
it affected the lower part only (and without spasm); of the limbs, 
the upper more than the lower, and in the limbs the extremities 
inore than the proximal parts. In the same direction, told the 
cheerfulness, gaiety, and normal sleep. 

Was it an infantile spinal paralysis? That it was not, was 
indicated by the absence of symptoms affecting the general state, 
by the apyrexia, the onset after slight injury, the normal tendon- 
reflexes. 

Concluding the hemiplegia to be “organic,” what was the 
site of the lesion producing it? Its onset without apoplectic 
shock, without even slight stunning, showed the central lesion to 
be of little extent, whilst, on the contrary, the degree of intensity 
_ of the paralysis (or paresis), and its distribution over the whole 
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right half of the body, showed participation of a large portion of 
the motor zone. This conjunction indicates the anterior part of 
the posterior segment of the left internal capsule as being the site 
of the lesion. A meningeal or cortical lesion, sufficient to 
produce the hemiplegia present in this case, would doubtless 
have occasioned other symptoms, not present. 

What was the natwre of the lesion ? 

The sudden onset, without prodromic symptoms, excludes 
brain-inflammation (polio-encephalitis) or a neoplasm; nay, 16 
points to a vascular disorder. ,The fall was such as almost to 
preclude the possibility of rupture of a healthy blood vessel, and 
as to make a pre-existing fragility of the vessels appear to be 
indispensable for the occurrence of rupture. 

The child had & predisposition to urticaria; was the hemi- 
plegia due to a vascular disturbance of this order in the brain? 
He had also a tendency to easily produced and undue hæmor- 
rhage—a tendency to hemophilia. Might this, under the 
excitant slight shock of the fall, have led to & capillary hæmor- 
rhage sufficient to give rise to the hemiplegia? These are 
possibilities; but, on the other hand, there are the more 
suggestive facts of paternal syphilis, and of the premature birth 
and dental anomalies of the lad, which render it probable that 
the vascular disorders were directly or indirectly promoted or 
engendered by a predisposition, originating in hereditary syphilis. 

The recovery began before the specific treatment was adopted, 
and in a fortnight was far advanced. 

The syphilis probably acted indirectly, inducing general 
defects of development, and bringing about morbid fragility of 
blood vessels, whence a tendency to urticaria and to hemorrhage, 
the latter occurring easily on slight injury, and on this occasion 
giving rise to hemiplegia. 

Of course, syphilis in children is not always hereditary, 16 
may be acquired by them in various ways. The last I have seen 
reported, and since the above was written, were several cases,' 
the experience of the reporter of which is that the secondary 
symptoms of acquired syphilis in children are more severe, as a 
rule, than in adults, and syphilis less amenable to treatment. 
The further statement that huskiness is more frequent in such 
children than in syphilitic adults, may possibly be only apparent, 
the cases thus reported bejng met with at a hospital throat 
department. . 


1 W. Downie, The Lancet, May 5, 1894. 
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E.—Hereditary Syphilis in the Avtiology of General 
Paralysis. 


In some cases hereditary syphilis seems to issue in general 
paralysis of the insane. The rôleit may play, and its importance 
as & factor in the production of general paralysis, vary in different 
cases. It is at the basis of some of the cases of general paralysis 
occurring at the developmental periods of life termed puberty and 
adolescence. These juvenile or youthful general paralytics may 
present clear signs of congenital, ‘or of other and later manifes- 
tations of hereditary syphilis; or, with a history of parental 
syphilis, the signs of hereditary syphilis may be indistinct or 
doubtful in the patients themselves. 

I have briefly referred to & case, personally observed, in my 
work on “ General Paralysis.” Other cases of hereditary syphilis, 
apparently the chief factor, or an important factor, in the pro- 
duction of general paralysis at these early periods of life, have 
been published by Clouston (2); Ballet, A. Westphal, M. J. 
Nolan, Wiglesworth (probable), Middlemass (2). In Dr. Wigles- 
worth's! case, the patient's mother had had thirteen pregnancies ; 
of these, six were “ either miscarriages, still births, or died within 
a few weeks after birth—a history certainly suggestive of syphilis, 
though no other evidence of this disease was forthcoming.” 

Of cases reported by Dr. Middlemass, two were most prob- 
ably hereditarily syphilitic; buf in the others this condition was 
doubtful (2), or not indicated (1). 

Other cases (3), certainly of hereditary syphilis, had brain 
disease, only partly resembling general paralysis in lesions and 
symptoms, as reported by Homén. It is quite doubtful, there- 
fore, whether these three cases also should be placed or not under 
the above heading. 

In several of these cases, a cranial injury apparently was an 
exciting factor, also. Such injury during the developmental epochs 
of hfe would be likely to arouse a latent inherited syphilis to 
overt manifestation in the damaged organ, the bram? Тһе 
description of а case, published? some years ago, of congenital 
syphilis and dementia in a boy aged 15, whose father died i insane, 
is much like that of juvenile general paralysis. 


t Journal of Mental Soence, July, 1898, p. 857. 


2 Injury to head, indeed, was the m apparent cause in & male case of 
pei paralysis beginning at about, the age of 19. Dr. H. О. Bristowe, 
ritesh Medical Journal, Nov. 18, 1898, and May 26, 1894. 


? Dr. Hughhngs Jackson, Journal of Mental Science, Jan., 1875, p. 520. 
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F. 


In a boy, born of a syphilitic mother, a spinal disease came 
on at the age of 6 years. He was shewn recently,’ at the age of 
82, as a case of syphilitic spinal paralysis of Erb’s type. (See 
Part III. of this article, as to this type.) 

The symptom-group of so-called spastic spinal paralysis may, 
clinically, thus be a part of a hereditary syphilitic cerebro-spinal 
disease; as, also, occurred in Professor J. Hoffmann’s case.? 

A boy, aged 14 years, with a history of hereditary syphilis, 
up to the age of 12 years was of defective bodily development and 
backward in mental capacity. At 12, his mental powers began 
to fail very much, and spinal symptoms gradually came on. At 
14, there were reflex iridoplegia, mydriasis, loss of pupillary re- 
action in convergence, paresis of accommodation; extremely 
spastic gait, stiff limbs (but preserved motor power and sensory 
and sphincter function); mental anomalies; defective bodily 
growth. The condition apparently was of hereditary syphilitic 
origin. ` 

The morbid changes, presumably, affected the brain cortex, 
the pupillary nervous mechanism, and the lateral cord-columns ; 
these last, primarily or secondarily. 

The defective bodily growth and mental backwardness, from 
birth, were taken to be due to an arrest or standstill in develop- 
ment. The recent mental changes and pupillary and spinal 
symptoms pointed to an active process of disease. 

Besides the brain-changes, partly due to developmental 
stoppage and defect, it is probable that the spinal affection formed 
in a way the same as, or similar to, that of primary lateral- 
column disease of acquired syphilis,’ or as in hereditary spastic 
spinal paralysis (Strimpell); or as in the spastic type of infantile 
on juvenile general paralysis. 


PART Ш. 


-SYPHILITIO SPINAL DISEASE GENERALLY; BUT PARTIOU- 
LARLY OF SPINAL CORD, WITH ESPECIAL REFERENCE 
TO SYPHILITIO SPINAL PARALYSIS; AND TO ТАВЕТІ- 
FORM CASES. 


In 1864, Virchow mentioned syphilitic gummatous disease of 
spinal meninges and of spinal cord; in 1875, Wunderlich spoke 
of syphilis of spinal cord as being not rare. The subject was 

! Mendel, Berlin Medical Society, November 15, 1898. 


2 Neus ologisches Centralblati, 1894, p. 470. 
з As, for example, in Minkowski’s case. 
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worked at by Leyden, Rumpf, Rinecker, Oppenheim, Goldflamm, 
Mauriac, Jürgens, and others. Gerhardt had thirty-nine cases of 
brain syphilis; nine of spinal cord syphilis ; but, of these latter, 
two were cerebro-spinal. Gilbert and Lion mentioned forty- 
four cases of spinal cord syphilis, but twelve of these had brain 
syphilis also. Of Kuh’s examples, many seem to be original. 
In Dr. Buzzard’s! work, of thirty-seven cases, seven had spinal 
cord syphilis, but only one of these seems to have been a case of 
spinal cord syphilis only; the other six, sooner or later, had 
cerebro-spinal disease of syphilitic nature. 

For the present purpose we divide the subject into :— 

(1) Syphilitie disease of spinal bones, including caries and 
necrosis. 

(2) Syphiloma of spinal meninges and of spinal cord. 

(8) Syphilitie disease of larger spinal blood vessels. 

(4) Syphilitie spinal meningitis, subacute or chronic (includ- 
ing that of the dura). 

(5) Syphilitic spinal myelitis; or softening; (a) with erede 
paralysis. 

(6) Syphilitic spinal myelitis, (b) with taboid conditions. 

(Т) Tabes. 

It does not seem necessary to treat of the syphilitic disease of 
spinal nerve roots separately. The special symptoms attending 15 
will be referred to further on. Nor do we deal with meningo- 
myelitis, apart and at length. ` 

It is proposed to take these sections in order, but to deal only 
very briefly with the first four; and to treat of the last, or tabes, 
ш a separate division (Part IV.) of this communication, in some 
measure because its relationships are somewhat different, and 


partly on account of the space needed for anything like its 
adequate treatment. 


1 or A.—Syphilttic Disease of Spinal Vertebra. 


Observation has led me to suppose that syphilitic disease of 
bone occasionally forms the predisposing basis for future tuber- 
cular disease in the (bony) part affected. But irrespectively of 
that, in my experience the spinal bones are sometimes affected 

with syphilitic disease. Gerhardt* also observed two such; one 
affecting the fourth cervical vertebra, one the eleventh dorsal, and 


! e Clinical Aspects of Syphilitio Nervous Affections." 
* Bes liner Klinische Wochenschrift, December 11, 1898, p. 1210. 
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both with spinal symptoms; and he suggested that, just as brain 
syphilis may descend to the cord, so may disease of the cranial 
bones be followed by that of the spinal; or, again, the vertebral 
disease may be an extension from disease of the throat. Thus, 
Hobbs. reported a case in which ulceration had destroyed the 
pharyngeal wall and caries of a cervical vertebra had arisen. By 
the finger, a sequestrum could be felt, pressure upon which set 
up, transitorily, a unilateral paralysis, and, subsequently, choreic 
movements. ; 

Finally, injuries affecting the bones of the syphilitic are not 
to be forgotten, occasioning and localising, as they may do, not 
only disease of the bones, but also of the spinal meninges, 
apparently of syphilitic nature; and even leading to paresis, but 
perhaps completely disappearing under anti-syphilitic treatment. 


2 or B.—Syphiloma of Spinal Meninges and of Spinal Cord. 


The gummata may be numerous and small. We are only 
referring to those easily visible to the naked eye and forming 
small tumours. Numerous microscopical cellular collections in 
the walls of meningeal vessels and in those of the cord are really 
buds of possible future gummata; but these are not at the pre- 
sent moment under consideration. 

More frequently, there is one gumma, and of fair size, some- 
times two or more of similar size. The solitary gumma is apt to 
affect, more or less, one side of the cord, especially the posterior 
column and the lateral, and thus may give rise, more or less com- 
pletely, to the symptoms of Brown-Séquard’s paralysis, namely, 
that due to a tranverse lesion destroying, at some level, one 
lateral half of a tranverse section of the cord. Gummatous 
meningitis, or a gumma even when distinctly meningeal in origin, 
may, by pressure, produce the same effect as if seated 1n the cord. 
The Brown-Séquard type of spinal paralysis (namely, paralysis 
and hyperssthesia on the same side, below ; anesthesia on the 
opposite side) may also follow а focus of softening, affecting one 
lateral half of the area of a transverse section of the cord, and 
due to the blocking of ‘a syphilitic vessel, or of several. More- 
over, that type of paralysis is the extreme example of that of 
which we often see minor degrees in syphilis of the spinal cord; 
namely, for example, a much greater degree of paraplegia in one 
leg than in the other, of sensory symptoms on one side than on 
the other, or, again, the existence of failure or perversion of one 
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form, or of some forms, of sensation in a part, simultaneously with 
a normal state of other forms of sensation therein.' 

Since this was written, the account met with of a published 
case, illustrates these points as to semi-lateral paralysis and 
_ sensory anomalies. Left lower limb; the paler and colder, the 
site of marked paresis, exaggerated tendon reflexes, hyperalgesia, 
and some loss of muscular sense. Right lower limb; slight 
paresis ; up to mid-thigh, loss of sensibility to pain and tempera- 
ture, that to touch потта]; from mid-thigh to epigastrium, 
diminution of sensibility to pain and temperature.’ 


3 or C.—Syphilitic Disease of Larger Spinal Arteries and 
Veins. 


As just mentioned, the syphilitic disease of blood vessels 
supplying the cord may lead to obstruction of the vessels, and 
local softening, with symptoms corresponding to the exact site of 
this focal alteration; as, e.g., when, affecting one side of the 
cord, it produces, more or less fully, a palsy of the type made 
by experimental transverse lateral hemisection of the cord. Sub- 
sequently, the secondary degenerations, descending and ascending, 
consecutive to the local lesion, will modify this, and any other 
early clinical aspect, by superaddition of the clinical results they . 
occasion. 

This spinal arterial and venous disease is apt to accompany 
syphilitic meningitis, which so often is а gummy meningitis. Ав 
various cases indicate, syphilitic meningitis, and this vascular 
disease, are apt to be met with in, and to explain, such occur- 
rences ав local softening, hmmorrhage, sudden increase of pre- 
existent paralysis or paresis, or the onset of sudden, paraplegia, 
perhaps at an early stage of the disease—perhaps even appearing 
almost like a precursory phenomenon. 

The arterial disease tends to obliteration of the lumen of the 
vascular tube, and to local softening of that part the circulation 
in which is immediately cut off. The disease affecting veins of 
various sizes tends to lead to rupture and hemorrhage. 

Many cases of syphilitic paraplegia, sudden or rapid in onset, 
attributed to myelitis, are probably due, in reality, to the 


1 Two hhilitio: spinal cases with Brown-Séquard’s syndréme have since 
been published by Dr. J. Michell Olarke. One, at least, of these is attributed 
to doraal meningo-myelitis. Lancet, May 26, 1894. 

* Krafft bing, Allg. Wiener Med. Zeitung, Nos. 5 and 6, 1894. 
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softening of portions of spinal cord, following upon occlusion of 
syphilitic blood vessels, and to the conditions consecutive to 
that softening. To this reference will again be made under 
section “ Е or 5.” Such spasmodic paraplegia alleged tò be from 
syphilitic transverse myelitis, is’ often, in reality, from softening 
of cord locally, from vascular lesion (endarteritis, &c.), on which 
sclerosis tends to come, in turn; or hemorrhage into the cord 
may result from the vascular lesion. 

A case! appearing during revision of the MS. of this article, is 
one in which, preceded by some pains and rectal and vesical 
symptoms, flaccid paraplegia came on somewhat suddenly, as well 
ав loss of reflexes in lower half of body. Hæmorrhage had taken 
place into the spinal grey matter, chiefly on the left side, affecting 
a vertical extent of about 13 inch of the mid-dorsal region of the 
cord. Here, and hereabouts, were also enormously dilated blood 
vessels; very many vessels thrombosed, some containing new- 
formed tissue, their walls covered with nuclei, also well-marked 
perivascular cell infiltration. No compound granule cells were 
seen, and the inflammatory changes—excess of nuclei and round 
cell infiltration—were just around the vessels. 

The meninges also showed infiltration with round cells, and 
marked vascular changes (endo- and peri-arteritis, endo- and 
peri-phlebitis, thrombosis.) 

Pathological Diagnosis.—Syphilitic disease of vessels, as 
above, thrombosis, hematomyelia, lepto-meningitis. 

Clinically, the mode of onset of the symptoms pointed to a 
very acute myelitis rather than a primary hemorrhage. But, 
microscopically, it appeared that the primary change was 
syphilitic disease of the vessels, followed by thrombosis, and 
this, subsequently, by hmmorrhage into the cord. 

In в. syphilitic and alcoholic case, aged 37,* with symptoms 
of locomotor ataxy, almost complete recovery from these last 
occurred under mercurial treatment. Hight months later, came 
piercing pains, some paralysis and muscular atrophy; these 
symptoms began in the lower limbs, later on invaded the upper 
limbs, and finally paralysis affected the cranial nerves; death 
soon following. Advanced atrophic changes were found in the 
motor nerves; also vascular sclerosis and foci of softening in 
the grey substance of the anterior spinal cornua. These latter 
necrobiotic changes were assigned to the chronic vascular 


1 Dr. В. T. Williamson, Lancet (London), July 7, 1894. 
з Petrini, Mercredi Médical, 1894. 
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(arteritic) lesion, and they had occasioned the fatal illness and _ 
its symptoms. The earlier and cured symptoms were assigned 
toa кааар due to peripheral polyneuritis, 


4 or D. Бурно Spinal Мойн nosti Chronic, тау 
‘be Subacute). 


Syphilitic meningitis is the most common specific spinal lesion. . 
This corresponds to two factors: (1) the elective affinity—we., 
may use the metaphor—of syphilis for blood vessels—the pia is, 
largely, vessels; and (2) the great predominance -ої the spinal 
meninges. For the cord is a slender organ, and bears a smaller 
ratio to its encompassing meningeal muff than that of the brain 

_ to its encapsuling membranes. 

Thus, the meninges are frequently attacked first, in syphilis, 
and when this is so, the morbid process may or шаў: not extend . 
from them to the cord itself. 

So much, however, has been said in the first ан (Part L) 


of -this article, when dealing with cerebral and cerebro-spinal ` ` 


‘syphilis, as to the syphilitic disease of blood vessels, and of 
meninges, that we need not dwell upon meningitis now. Fre- 
' quently, it is distinctly of the gammy form. 3 
Oppenheim clearly sets forth the clinical phenomena usual in 
syphilitic spinal meningitis :—Stiffness of the back, back pains, 
irradiating pain,. girdle-like pain, &nssthesia, paraplegic con-. 
ditions; which develop abruptly and seem to depend on one or 
more foci of change. 
Hypertrophic cervical spinal pachy-meningitis is in some cases 
more or less certainly or probably syphilitic, as in two examples 
recently published by Kóppen.! 


Associated Disease of a Number of Spinal Nerve Roots. 


This sometimes occasions certain of the most striking of the 
symptoms,.as, e.g., in cases of syphilitic spinal meningitis. Oc- 
casionally, indeed, there are examples in which multiple spinal 
nerve root lesion is the leading condition, as, e.g., in some by 
Kahler and Buttersack. This predominant affection of spinal 
nerve roots may produce (inter alia) such symptoms as partial. 
anssthesia of the trunk, paralysis of trunk muscles which rarely, ` 
otherwise, are pülsied (as, e.g., muscles of respiration), also her- 
pes zoster. 


1 Neutologisches Centralblatt, 1894, p. 497. 
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Associated Meningitis and Myelitis. 


Although, for convenience, we here have separated meningitis 
from myelitis, they are very often combined, and a Okra 
meningo-myelitis is a highly characteristic lesion. 

Writing in 1839, on early syphilis of the spinal cord, MM. 
Gilbert and С Lion described four types :— 


Hypersmie and necrobibtie meningo-myelitis. 
Diffuse embryonic 
Gummy 

(Cases with gummatous пойшөз come hare, ) 
Diffuse sclerotic meningo-myelitis. 


3) 3 


Writing in 1898, they profit by the labours of Greiff, 
. Sehmauss, Moller and Sottas, to add facts relative to syphilis 
of the blood vessels. 

In syphilis of the cord and its tunics a variety of conditions 
obtains ; of these the diffuse infiltration of the meninges affects 
the whole structure of the pia, with the walls of the vessels; 
whereas, in the arteritis existing alone, the arterial coats, only, 
are affected. The conditions may be grouped as :— 


(a) Phlebitis and arteritis. 

(b) Diffuse embryonic infiltration of meninges; and of their 
prolongations into the cord-substance. 

(c) Gumma. 

(d) Dilatation (ectasy) and multiplication of capillaries. 

(e) (1) Softening, and (2) Sclerosis. 


Some of these are primary or initial; others are secondary. 
For “(а)” “(b)” and “(o)” are primary or initial; and pro- 
bably “(d)” (?) is so also. And of “(e)” the constituent factors 
(i.e., softening and sclerosis) are secondary. ‘‘ Still, it is not 
sure that sclerosis may not sometimes be initial.” 

: Yet, after describing а case of hereditary syphilitic cerebro- 
spinal disease, in which (inter alia) was chronic gummatous 
syphilitic meningo-myelitis, invading posterior, and postero- 
lateral columns and grey matter, Bóttiger* holds that the 
lesions, as also acute myelitis following lues and the chronic 
meningitis in tabes, are not at all characteristic of syphilis. 


! Gilbert and Lion. Comptes Rendus de la Soc. de.Brol. eae April 22, 1893. 
? Neurologisches Centralblatt, 1894, p. 497. 
VOL. XVIII. 104 
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5 ог E.—Syphilitic Myelitis, mostly Chronic or Subacute ; 
or Softening. —Syphilitic Spinal Paralysis. . 

Forms of syphilitic change of the anterior cornual grey may 
occasion muscular atrophy, or acute ascending paralysis (of 
Landry). But these are not taken up here. 

The recent attempt of Erb to establish a clinical form ot 
syphilitic disease, which is to be taken as syphilitic spinal para: 
lysis, par excellence, has proved to be the trumpet call to & lively 
fray. 


A number of observers had previously described the clinical 


or pathological aspects of, or of supposed, syphilitic spinal mye- 
litis, such as Erb himself, James Ross, Breteau, W. H. Ham- 

mond, Caizergue, Julliard, Proux, Vinache, Fournier, Oppen- 
' heim, Hisenlohr, Sachs. Most, of these mentioned facts or’ clini- 
cal features correspondent to some or others of those upon which 


Erb relies as, in their association, establishing the syphilitic - 
spinal paralysis, he describes, as being a clear and distinct form ' 
of disease. Suffice it to mention the prior ee of a few 


upon this subject. 

Thus, Oppenheim? had declared that syphilis of the spinal 
cord often enough had the clinical form of acute and subacute 
myelitis, if only one stage of the disease was kept in view, and 
the preceding clinical history, and course, disregarded. - For dif- 
‘ferential diagnosis, he relied on the simultaneous or preceding 
brain symptoms, the paroxysmal or stroke-like course of the 
disease, and the fluctuation of individual symptoms; the symp- 
toms referable to meningitic irritation and to the nervé roots; 
those denoting а multiplicity of foci; or, in an incomplete form, 
those due to transverse lesion of one lateral half of the cord. 
These views were more or less confirmed by Siemerling, Mari- 
nesco, Pick and others. 

Hisenlohr,* also, had stated that spinal syphilitic disease, on 
‘the clinical and symptomatological side, for the most part pre- 
sented symptoms which correspond to a subacute or acute 


' , transverse myelitis (paraplegic symptoms, &c). ' 


Sachs‘ had stated that this syphilitic invasion ‘‘ would seem 
о attack the lateral columns most frequently ; ; the posterior 


! * Krankheiten des Ruckenmarks,” Zweite Auflage, 1878. 

* Berliner Klinische Wochenschift, 1889, Nos. 48 and 49. 

Te iilos rat-Abdruck а. d. Festechnft zur Eróffinung des Neuen: pud 
auses zu Hamburg-Eppendort," p. 8, 1889. 

xis York Medical ашка September 19, 1891, 


x 


ON SYPHILIS OF ТНВ NERVOUS SYSTEM. 1475 


columns come next in order, and the grey matter last of all." 
‘Starting from the meninges, the process may invade the sub- 
stance of the cord or the brain; in the majority of cases the 
lateral columns will be the first to be attacked and spasti¢ pars- 
lytic symptoms are the result.” 

Joffroy!' had described a case of spinal cord syphilis which 
presented the contrast between great increase of tendon reflexes 
and slight muscular rigidity or contracture, on which Erb subse- 
quently laid stress. 

Th. Rumpf had published a case with similar contrast 
strongly marked; and another,” due to specific disease of blood 
vessels of spinal cord, which presented nearly every point de- 
tailed by Erb. 

M’Call Anderson* had described two cases which, practically, 
presented Erb’s symptom-group, with the exception that, inas- 
much as the rigidity, spasm or cramp of the lower limbs were 
highly marked, as well as the exaggeration of tendon reflexes, 
the contrast just mentioned was absent, in them.: 

It will be seen, presently, how these prior descriptions refer 
to cases of the type of those from which Erb drew the symptom- 
group which he put forward as that of a distinct, separate, 
clinical form of disease ; but the pathological anatomy of which 
he left for the future, mainly, to reveal with precision. 

To plunge at once into the immediate subject ; Prof. Erb, of 
Heidelberg, recently, and his assistant, Dr. Sidney Kuh, sub- 
sequently, and more fully, described a symptom-group under the 
name of “ syphilitic spinal paralysis "—a type.of spinal cord 
disease which manifests itself in, and is characterised by, a 
spastic paralysis of the lower limbs, highly increased tendon 
reflexes, slight muscular rigidities, disorders of urinary evacua- 
tion, proportionally slight sensory affection. There are other 
less important features ; and expressed a little more in detail. 
This symptom-group, which, at & superficial glance, presents the 
aspect of spastic spinal paresis or paralysis, comprises, clinically, 
on analysis of the description given, the following, namely :— 

(1) The features of spastic spinal paraparesis, or even para- 


! Gasstie des Hôpitaux, No. 116, 1982. 

2“ Ueber de syphilitischen Erkrankungen des Nervensystems,” Wies- 
baden, 1887, p. 828. 

2 Op. cit., p. 851. 

i“ On Syphilto Affections of the Nervous System," 1889, pp. 47 and 49, 

5 Neurologisches Centralblatt, March 15, 1892, 

в Deutsche Zertschrtft fur Nervenheilkunde, Band iii., Heft 6. 
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plegia, often not equally affecting the two limbs, manifested in 
attitude, movements, and in gait, which is usually of the stiff- 
legged, spastic type, and contrasting with the relatively much 
slighter paresis. 

(2). Great increase of the Sandan reflexes. 

(3) Muscular rigidity or contracture only slight, if compared 
with the greatly enhanced deep reflexes. 

(4) Weakness and, functional disorder of urinary bladder and 
rectum. . 

(5) Sexual failure, or impoténce. 

(6) Comparatively slight, but distinct, sensory зао ; 
severe pain unusual. 

(7) The ouset ordinarily gradual; the development, occupying 
weeks, months, and often years, is occasionally more rapid. 

(8) Improvement is frequent. 

These are the peculiarities and conditions special m the affec-' 
tion in question. 

As to the eighth and last; according to Erb an important 
peculiarity is that the paraplegia may revert to paresis, or even 
apparent recovery may take place, and walking may be resumed, 
but, if so, the tendency is to relapse, the paresis, &c., recurring. 

Between the cases occur the most manifold differences in 
intensity of the different symptoms. The above is only the type. 
The condition may become stationary for years together. 

The symptoms are attributed to a partial transverse lesion of 
the dorsal portion of the spinal cord: a local myelitis. 

Having with these few strokes limned the condition in outline, 
the importance of the description, and the desirability of making 
it full and clear in order to compare with it the experience of 
others, necessitate a more detailed account of the several clinical 
conditions mentioned, and we speak of the clinical manifestations, 
firstly, at the commencement of the disorder, and secondly, when 
it is fully developed. Kuh’s account is followed here. 


I. 


I.—At the commencement and early stage of the condition, the 
initial phenomena of the spinal disorder creep on in persons who 
a few years previously had primary or secondary syphilis. Some 
of these have previously had indications of brain syphilis, such as 
diplopia, optic neuritis and visual failure; or even more severe 
ones. Usually, there are slowly increasing weakness and stiffness 
of lower limbs, often with paresthesia, mostly as formication in 
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the legs, but in one case affecting the epigastrium. In some cases 
are girdle sensation, or sensation of burning, of electricity, of 
shivering.in legs, of dragging from back to legs, or sensory per- 
versions about the anus. Нурегезіһевіа is occasionally an 
initial symptom. Pains proper, if present, are almost always 
slight, and most frequently are felt at the vertebral column or 
sacral regioh; sometimes they take the girdle form; they may 
be felt in different parts of the trunk and lower limbs. Spas- 
modic movements in the legs may occur. Anssthesia is rare. 

The above sensory and motor.disorders not seldom affect one 
leg first, and the other only later on. The spastic paresis may 
be more or less limited to one lower limb only. More seldom is 
there an ascending invasion of symptoms, gradually extending 
upwards from the feet and halting only high up. 

Important at this period, and sometimes long preceding the 
others (in one case by three years), are the disorders of urinary 
evacuation; in over one-half of the cases were they early symp- 
toms. Most frequently there is more or less paralysis of the 
detrusor urine. In other examples is weakness of the sphincter ; 
in one case both retention and incontinence. In the majority of 
the cases with these urinary symptoms is also disorder of fecal 
evacuation, having the form of constipation more often than 
looseness. 

Not seldom an early symptom is weakness of sexual power, 
which tends, anon, to attain impotency. But the sexual pheno- 
mena may be those of excitation, e.g., priapism; in one case 
severe back-pain, with sexual excitement, which at times increased 
to seminal ejaculation. . 

Precocious severe paralysis is rare. Complete paraplegia of 
&cute onsebis observed only in rare, and otherwise exceptional, 
cases. i 


К П. 


II.—W hen the condition «s fully developed the clinical features 
include in the first line a spastic paralysis of lower limbs. It is 
met with in every degree, but the lighter grades of it pre- 
dominate.“ Very seldom is the paralysis complete, and, if 
becoming complete, it is only temporarily so. To this rule there 
are only few exceptions, and these concern fatal cases, only | 
coming under observation late on in the affection, or during а 
relapse. The ordinary state 18 a very spastic gait, with relatively 
slight paresis, and the tendency for existing paralysis to revert to 
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paresis. Even in this stage are the motor disorders and failure 
often more marked in one limb than in its fellow—sometimes 
even much more marked, in the earlier parts of this stage. 

Should there be certain complications, other motor symptoms 
oecur, but do not require mention here. 

In contrast with the extremely spastic gait is the slight muscu- 
lar rigidity or contracture. Hrb found this contrast in nine-tenths 
of his cases. Noted in a few cases by others previously, it 
appears, for the most part, to have escaped notice or mention. 
A high degree of muscular rigidity and contracture, if present, 
occurs almost exclusively only in far-advanced cases. 

The tendon reflexes of the lower limbs are always enhanced ; 
ankle clonus is almost always found, and patella clonus very 
frequently. Only seldom are the deep reflexes increased or 
affected in the upper limbs. 

The skin reflexes seem to be altered in only a few cases, and 
usually diminished. This harmonizes with the slightness of the 
sensory disorders. 

Sensory disorders, indeed, are almost never entirely absent, 
but are very frequently restricted to subjective disorders, or to 
slight, incomplete or quite circumscribed decrease of a sensation. 
By the ‘sensory alteration one lower limb is sometimes more 

“strongly affected than the other; but still more often are there’ 
only small, circumscribed parts affected, and especially so as 
regards the objectively demonstrable disorders. Thus, there 
may be isolated diminution of the tactile-, pain-, muscular-, or 
space-senses ; : staggering on eye-closure; associated lessening of 
sensibility to pain and temperature, or to pain and touch, or to 
temperature alone. 

Extensive anwsthesia is quite exceptional only; and, if present, 
only temporarily so, or at the final stage. 

Hyperesthesia sometimes affects leg, thigh, or back, and in 
isolated cases may be limited to the sense of cold, or of cold and 
heat, or of touch. 

Parssthesise are seldom absent. Such are formication, numb- 
ness, feeling of tension, of burning, &c 

Occasionally is the girdle sensation in lower limbs or trunk. 
Severe pains occur very seldom. Slighter pains are tolerably 
frequent, and may be girdling pains, irradiating pain in legs, or 
lumbar or dorsal pains, or confined to single nerves. 

Spasm may affect the leg or calf. 

Symptoms relating to sexual function and the urinary bladder 
continue over from the early, stage. 
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Bed sores and cystitis are infrequent, and, if present, appear 
mostly in very severe cases only, or in the later stages. 

Syphilis of skin, or of mucose, may be present, or the scars it 
has left behind. . 

In pure uncomplicated cases the symptoms are restricted 
to the lower half of the body; and the above accounts exhaust 
them. 

The differential diagnosis must distinguish tabes, insular 
sclerosis, compression myelitis, syringomyelia, primary spastic 
spinal paralysis, hmmatomyelia, ataxic paraplegia. 

Besides these, which usually offer no extreme or very special 
difficulties, is non-syphilitic transverse dorsal myelitis. Cases of 
this latter form are distinguished by—the presence of atrophy, by 
muscular rigidity, or contracture proportional to the spastic 
paresis with its heightened tendon reflexes, by more persistent 
paraplegia, by more lasting diffuse sensory disorders implicating 
more kinds of feelings equably, by the absence in some cases, the 
slightness or lateness in others, of disorder of urinary and fecal 
evacuation. 

Very rare in non-syphilitic cases, very frequent in syphilitic, 
ів the symptom-group :—-Spastic paresis of lower limbs with in- 
creased tendon-reflexes ; very slight muscular rigidity or contrac- 
ture; more marked implication of bladder or rectum; slight (or 
eyen absent) disorders of sensibility, local, and limited to one, or. 
some only, of the modes of feeling. А 


Pathological Anatomy (inferential). 


The lesion is somewhere in‘ (the lower half of) the dorsal cord, 
as determined by the height to which the sensory alteration usually 
attains; by the usual exemption of the upper limbs; and by the 
absence of loss of knee-jerk. | 

The transverse section of cord is only partly lesed ; apparently 
the posterior parts of lateral columns are chiefly affected, the 
posterior columns less affected (the posterior. root-zone of which 
is only slightly affected as a rule), the posterior horns are 
also lesed (vesical, rectal and sensory defects). 

(Instead of myelitis, may not the change, in some cases, be 
due to syphilitic spinal arterial alteration, leading to gradual 
occlusion, and this to slow ischemia and softening of spinal cord 
locally, followed by regressive changes in the softened patch, and 
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by systematic secondary degenerations, as well as leading to 
increase locally of capillary circulation and of interstitial tissues ?) 

.In reference ‘to the above description of Erb's alleged type of 
syphilitig spinal paralysis, have already been mentioned earlier. 
descriptions or statements than his, evidently relating to cases of 
the same kind. 

The questions at issue are whether what Erb describes is the 
syphilitic spinal paralysis par excellence, as he seems to think; or 
whether it represents merely one of several or many such forms;, 
or whether it a only a phase in what ought to be a wider clinical 
conception and statement; and whether the forms are not in 
‚ reality protean in their aspects, because so mixed and varied in 
site of lesions and in symptoms as that a distinct clinical entity 
cannot be established. 

The view of the present writer, as to this form of syphilitic 
spinal paralysis described by Erb, to which the latter gives extra- 
ordinary significance as a separate, special, distinct and chief form 
of syphilitic spinal, paralytic disease, may be briefly stated thus :— 

Syphilis usually attacks several parts of the cord, and its 
appendages, or anatomical out and ingoings, and thus usually 
does not confine its ravages to one column or system of fibres, 
but expends them on several. 

This being the case, I do not find anything very especial or 
peculiar in the fact of the predominance of the spastic type of the 
spinal paralyses produced by syphilis. For example, in ordinary 
ataxic paraplegia, in which the chief lesions are changes affecting 
the posterior and part of the lateral .columns of the cord, the 
mixed and modified symptoms of affection, both of the posterior 
columns and of the crossed pyramidal tracts, gradually undergo 
transformation in the later stages, so that the clinical garb of a 
spastic paraplegia is put on. Seen now for the first time, and 
without accurate knowledge of the preceding clinical history, the 
case may possibly be taken as one, throughout, of the spastic 

e. ' 
In Erb's type; the symptoms distinctly point to parts of 
' the cord other than the pyramidal parts of the lateral columns 
being also lesed, although in less degree than it. Even this com- 
parative diffusion of the change does not, however, cut the syphi- 
litic cases off sharply from other cases, or from examples of 
somewhat similar cognate disease. ‘Thus, in primary spastic 
spinal paralysis, attributed to lesion of the crossed pyramidal 
tracts, there is in some cases also degeneration of the postero- 
median and postero-external columns, and of the direct cerebellar 
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tract; instead of merely an isolated systematic lesion in the first- 
named tracts.! 

In other, and non-syphilitic, poral yeas also, paraplegia may 
meliorate into paraparesis. 

In short, I think we may regard spastic spinal ae ав 
being not merely tie chief syphilitic spinal paralysis, apparently 
as regards frequency ; but that this conception is to be merged 
into a wider one, applying to most cases, whether syphilitic or 
not, namely, that clinically, spastic spinal paralysis in 1ts different 
varieties is the columnar spinal paralysis par excellence ; not the 
only one, but the one to which not only those primarily spastic 
belong, but to which, also, several forms tend which axe not 
originally of that aspect, or are only partly so. 

Apparently as regards frequency, I have expressed it just 
above; for in many cases the spastic spinal paralysis symptom- 
group only forms one phase or stage of a long and variegated 
course of a syphilitic spinal malady, 

This view leaves due room for the atrophic and the flaccid 
spinal paralyses, and lesions predominantly of the grey, whether 
of syphilitic nature or not. 

We now turn to some cases reported since Erb’s article 
appeared, and to some contributions made to the study of this 
* point. 

Dr. B. Sachs* describes four cases bearing on this Sue 
but none of them elucidated by necropsy. 

In the first case was complete spastic paraplegia, with grid 
exaggerated tendon reflexes; complete paralysis of upper limbs 
without increased reflexes, but with some atrophy of interossei. 
When first seen, no sensory symptoms; subsequently, severe 
anmsthesiss in lower limbs and lower trunk; highly marked 
muscular contractures in lower limbs; bedsores ; cystitis. 

In the second case, extreme and absolute spastic paraplegia ; 
extreme contractures; complete anesthesia, passing up to two 
inches above the symphysis pubis; no vesical, or rectal, or 
trophic trouble. 

In the third case, extreme spastic symptoms, with contrac- 
tures, slight bladder implication, no sensory or atrophic symp- 
toms. 

In the fourth case, paralysis and more or less atrophy of all 
limbs; one knee-jerk feeble, the other lost; all superficial reflexes 

! E g., cases by Dr. Ad. Schule. Deutsche Zeitschrift fur Nervenheilkunde, 
Ва. iv., p. 161. 

2 New York Neurological Society, April 1898, Bram, 1898, p. 405. 
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‘lost, no vesical or rectal change, and no bedsore; large area of 
.anmsthesia on the trunk (slight cerebral involvement, ocular 
symptoms). 
- Thus we see how sach of these: dorsa from Erb's type; 
how in опе ог more of the four cases there are points of opposi- 
tion to, and difference from, that type, as regards each of the 
clinical features which constitute it в. typical symptom-group ; . 
unless it be the last one, namely, the tendency to improvement. 
Contrary to the type, in one there was widespread atrophic 
paralysis, and the' deep reflexes were lessened or lost ;—in three 
of them there was spastic paraplegia of most complete degree— 
'& deviation from the type—and in these three the tendon reflexes _ 
were greatly exaggerated. In: one or two of them the.museular - 
contractures were slight; in two of them they were exireme— 
thus differing from Erb's type. In one case there was permanent 
implicatfon of the bladder, in the others no involyement—a 
departure from the alleged type. In all but опе of them sensa- 
‘tion was disturbed, but in some there was extreme anmsthesia— 
-a deviation ag to type. - In two the onset was gradual; in two 
quite sudden, the latter unlike the type. In all, was decided 
tendency to improvement. ' 
‘Bachs looks upon the points more characteristic of spinal 
cord syphilis than are any other, as being: — . 
(1) The first and most striking one—the uisu distribution 
of the disease over the greater portion of the cord. 
(2) The relatively slight intensity of the morbid process, and 


consequently of all symptoms, as compared with the extensive `` 


area involved, as evidenced by the preservation of some of the 
functions of the cord with complete loss of others. 

(8) A rapid dwindling of some of the symptoms, and the vety 
chronic persistence of others. In:some, e.g., the anmsthesia 
lasted but a very short time, whereas the paralysis was recoveréd 
from very slowly. 

(4) The very frequent history of other symptoms pointing io 
specific disease in the same or other parts of the central nervous 

- system. ` 

[(5) The tendency to remissions aud relapses. ] > 

.Of the above, I do not grasp 8 таша of ша “ eyi- 
dence’: adduced for No.2. `. 

In discussion, Dr. E. C. Seguin stated that the Жейу 
or lack of completeness of the symptom-group is very character- , 
istic of these cases of spinal cord syphilis; а view in which Dr. 
Fry coincided, inasmuch as some of them will strongly simulate: 
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tabes, others ataxic paraplegia, others ordinary transverse 
myelitis; yet with an absence of important symptoms, which 
not only excludes them from these groups, but often, as well, 
raises the suspicion of syphilis. 

Dr. H. Lamy! also reports cases clinically more or less of 
Erb’s type. Some are typical instances, others represent it 
fairly well. In two other examples, Erb's syndréme was.accom- 
panied with reflex light, and accommodatory, disorders of pupils, 
or palsy of eye muscles. 

After a premonitory stage, comes syphilitic paraplegia, which 
may be of ordinary or of severe and acute kind. In an example 
of this latter.kind, however, Nonne, of Hamburg, found only the 
signs ofan acute myelitis of idiopathic type, and no specific spinal 
changes whatsoever. 

Diffuse meningo-myelitis being the most frequent.form of 
syphilitic spinal cord disease—although lepto-meningitis or pachy- 
meningitis may be the form taken—the specific disease of the 
blood vessels accompanying it begins in the meninges; of the 
several kinds of blood vessels, 18 earliest and most in the veins, 
and in them, usually begms in the adventitia. The spinal 
moningitis is often accompanied by basilar cerebral meningitis. 

In the prodromie period this syphilitic condition preferably 
takes its expression in headache, vomiting, vertigo, transitory 
comatose state, or cranial, especially ocular, nerve palsy; or 
backache of specific character, from meningitis. 

In the second period (usually) is spinal paralysis, mostly as 
a moderately severe transverse dorsal myelitis (spastic paresis 
of lower limbs, slight disorder of sensation.and of sphincters), 
less often as severe acute palsy, perhaps from arterial thrombosis, 
or from acute central myelitis, which usually is promptly fatal. 

Déjérine? holds strongly that in common syphilitic paraplegia 
of sudden onset the spinal lesions are not myelitic, but consist 
of softening, from endarteritis, with subsequent sclerosis. 

As well as in acute sudden syphilitic paraplegia, so also in 
fairly chronic spasmodic syphilitic paraplegia, the pathological 
anatomy may be that, not of myelitis, but of local softening 
and degeneration of the cord. 

Syphilitic inflammatory changes of walls of veins and arteries 
locally, and perhaps the formation of miliary ‘pia-matral gum- 


1 Nouv. lconogr. de la Salpéir1ire, 1898, No. 4; and “De la Méningo- 
Myélte Syphilztique,” Pans, 1898 

з Comptes Rendus Hebdom. des Séances de la Société de Brologre, Séance du 
22 Avr., 1898. 
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mata, constitute the first period, or that of meningo-vascular 
alteration, as in cases by M. J. Sottas.! If these lead to arterial 
obliteration, a period of local softening follows ; to this succeeds 
a ‘period -of degeneration of nerve fibres and nerve cells at the 
site of lesion; and, subsequently, consecutive degenerations, 
whether ascending or descending. Then supervenes a period 
which he terms that of inflammatory reaction; but in which the 
vasa-vasorum of the obliterated vessels are dilated, show in great 
numbers (capillary new-formation ?), and therewith is increase of 
interstitial elements (period of sclerosis). 

Often, it is particularly the smaller and smallest terminal 
blood vessels of the cord; or the vascular and lymphatic systems 
of the pia, the nourishing membrane of the cord; which manifest 
the syphilitic inflammatory change. As a result of this there 
may be softening or death of this or that part of the cord—some- 
times the marginal zone, or periphery ;, the grey or postero-lateral 
column; sometimes a complete transverse segment of the cord. 
Infiltration of the nervous substance itself may assist; but the 
changes are mainly due to the ischemia and circulatory disorders 
attributable to the meningeal and vascular syphilitic. lesions; and 
may be gradual, or, on the other hand, may be rapid or sudden. 

Professor H. Oppenheim? believes that Erb's attempt to 
nosographically delimit the symptom-group he describes, and 
to erect it into a disease, is fraught with great difficultios, and 
that the enlightenment he hopes to get from the morbid anatomy 
in the future will turn out in а sense other than he expects. 

He thinks we must take into our estimate the fact that by 
far the most frequent form.of myelitis is dorsal myelitis, and this 
partly because of the much greater length of the dorsal cord, as 
compared with the cervical or lumbar portions of it, and there- 
fore its greater liability to compression, and to invasion, by 
syphilomatous outgrowths, or syphilitic morbid processes. 

But dorsal myelitis is evidenced by spastic paresis of lower 
limbs, with bladder troubles and sensory disorders. What Erb 
describes is the same exhibited by patients in whom the trans- 
verse lesion is incomplete or partial. 

Oppenheim thinks the true prototype—the chief form—of spinal 
lues is universal meningo-myelitis, a diffuse inflammation and 
new formation proceeding in, and from, the spinal meninges, 
tending to invade the nerve roots and the cord; or, by forming 
qutgrowths or tumours, to penetrate the latter. 


! Comptes Rendus, Société de Biologie, Séance, 15 Avr., 1898. `` 
? Berliner Klinische Wochenschrift, August 28, 1898, p. 887. PRA 
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Usually, the vascular apparatus participates in the disease, 
and often the same, or some allied, specific intracranial disease 
occurs simultaneously. 

He reminds us that Erb guards himself against the identity 
of the type he describes, with syphilitic meningitis or cerebro- 

spinal syphilis, when he adds that these may be combined with 
` 16, and that the distinction between them presents no difficulties. 

To arrive at a final tenable conclusion, the future must reveal 
more of the morbid anatomy; and, for the time being, he would 
refer'Erb's type to the known forms of spinal syphilis, parti- 
cularly syphilitic meningo-myelitis, in the course of which it 
forms a stage, and represents the type of the cases of this kind 
possessing a relatively more favourable nature, and of chiefly 
dorsal spinal site. But it is not a disease sut generis. 

As already stated, owing to its length, the dorsal part of pia 
and cord is that most likely to be affected. Early treatment, in 
the better classes of society, leads to improvement or temporary 
recovery, the meningeal process recedes, the specifically syphilitic 
morbid processes in the cord make no advance, the sequels alone 
remain; namely, myelitis, atrophy, secondary degeneration; and 
аз a permanent condition, with its ‘symptoms, usually remains 
partial dorsal myelitis; in other words, “the syphilitic spinal 
paralysis," so-called, of Erb’s type. Erb’s symptom-group holds 
as @ nucleus in very many such cases, but in most only forms 
one epoch in the course of the disease. Necropsy only comes, 
as a rule, when the disease is far advanced, or has spread to the 
medulla oblongata, or to the brain; and whilst often the morbid 
process has led to incomplete, sometimes focal, dorsal myelitis 
with secondary degeneration of pyramidal tracts, the morbid 
changes are almost never limited to these. Во he maintains. 

Therefore, it may be conjectured that the type described by 
Erb is not a disease but a stage, a group of phenomena con- 
ditionated by the particular localisation of an already known 
morbid process (Oppenheim). 

The cases on which that type was founded were in the stage 
in which they could still travel and consult a specialist such as 
‘Erb. Hence & preponderance of such cases in his practice, and 
a seeming, but only specious, conformity of very many of them 
to a particular clinical type. 

Not that Oppenheim, who opposes Erb’s type, deems him to 
have judged only by the condition present at the time of examina- 
tion. He does not suggest that. . ‘But how much of the 
history, development and course of the case remains concealed 
from us when we undertake the examination at a given stage." 
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Considering the entire course, the clinical form of spinal lues 
corresponds only in a minority of cases to Erb’s spinal paralysis. 
- And other parts of the cord, or the nerve roots, or brain, or 
medulla oblongata, or cranial nerves, often participate; so that 
there are all possible transitions and blendings, from simple 
spinal paralysis to typical multiple cerebro-spinal syphilis. ; 

Nor is Erb's type actually characteristic of syphilis. Any 
other diffuse disease of the dorsal portion of the cord, particu- 
larly any incomplete transverse myelitis, may lead to the same 
clinical condition; and even a similar course, as, e.g., the return 
of paraplegia to a milder, merely paretic, condition may occur in 
other forms of myelitis. 

Oppenheim asserted that the only characteristic points are the 
paroxysmal course in bouts, the effects of specific treatment, and 
the diagnostic criteria which I have already quoted from him 
above, at the beginning of this section “ (5)”’ of this “ Part IIT." 

Professor Gerhardt,? however, adheres to Erb’s views on this 
subject, and alleges that the majority of the cases at his clinic 
represent Erb's type; spastic paraplegia, gradually developed; 
exaggerated tendon reflexes; relatively insignificant muscular 
contracture. 

The image set up by Erb he holds to be a signalising, easily 
recognisable one, and in the cases he observed there were acute 
forms of disease, with other progressive phenomena, gradually 
developed, and representing the disease proper, not residua. We 
have already seen that, on the contrary, Oppenheim regards them 
as being residual. Morbid anatomy must clear up the point. 

Meanwhile, provisionally, be thinks a particular place must 
be assigned to this easily recognisable and frequent form of spinal 
syphilis. In his cases, the average interval from date of syphilitic 
infection was four years, the prognosis was comparatively favour- 
able, rapid advance or danger infrequent. This form of disease, 
in which improvement or even an approach to recovery is fre- 
quent, which, according to this view, be it right or wrong, exists 
by itself, and proceeds from no other, may be accepted as having 
syphilitic disease, sometimes, as cause. 

Since this article was written, в case presenting Erb’s clinical 
type, and another which perhaps had been of that type, but not 
seen until years after the establishment of a considerable amount 
of recovery, have been published by Dr. Aldren Turner? One 


! Op. ett. 
2 The Lancet (London), May 5, 1894, p. 1194. 
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case, aged 20, of syphilitie meningo-myelitis, by Dr. Michell 
Clarke, differs much from Erb's type; but another case of his, 
aged 39, resembles that type pretty closely.  Feilchenfeld's? case 
differs from it very decidedly. 

Of three cases af syphilitic spinal cord disease a by 
Dr. F. R. Fry,’ only one was spastic. They were reported chiefly 
for the sensory symptoms. 

In the first case were sudden darting pain in lower limbs, 
absent knee-jerks, plantar reflex sluggish, slight Romberg’s symp- 
tom, no ocular symptom. In all parts below the upper third of 
thighs was fair or good tactile sensibility, that to temperature 
aud pain being lost. Later on, this sensory condition rose higher. 
No paresis; slight hesitation at commencement of urmation. A 
welght crushed a great toe painlessly. Later on, involuntary mic- 
turition, rapidly failing sexual power, “ vomiting and coughing 
spells,” right lumbar pains. 

In the second case, knee-jerks absent, plantar reflex exag- 
gerated, no (relevant) ocular symptoms; tactile sense normal, 
pain sense totally lost from lower thirds of thighs downwards, 
impaired thence upwards “ to waist-line," and in the same parts 
temperature sense much disordered and delayed, but not entirely 
lost anywhere. Symmetrical paresis of lower limbs, and shsip 
darting pains in them. Inco-ordination: Romberg's symptom. 

In the third case were spastic gait, markedly exaggerated 
knee-jerks and plantar reflexes, slight right ankle clonus, slight 
Romberg’s symptom, lower limbs felt weak and shaky, and ached, 
temperature and pain senses lessened or lost in all parts from 
navel downwards, tactile sensibility preserved in the same 
regions. 

These cases are mentioned here in relation to the peculiar 
sensory symptoms by which they join—on the one hand, with 
some of the phenomena of cases of Erb’s type (see above) in 
which were the combined loss of pain and temperature senses ; 
or of pain and tactile senses, or loss of temperature sense alone, 
other forms of sensibility in the same parts being intact—and 
on the other hand, with syringomyelia of lower half of cord; 
although no mention is made by Fry or Kuh as to any likeness 
to syringomyelia in relation to their cases. Yet these cases—and 
those of cervical tabes—would form an interesting study in com- 


' The Lancet (London), May 26, 1894, p. 1999. 

* Berliner Med. Gesellsch., Nov., 1898. 

з Alenist and Neurologist, July, 1893, p. 389. “The Sensory Symptoms 
in Three Cases of Syphiitic Spinal Cord Disease." 
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parison with forms of syringomyelia. Sachs, indeed, has recorded 
в'саве in which the differential diagnosis was not determined. 
In the second and third sections of this Part III., cases have 
been mentioned partially resembling syringomyelia ; also exam- 
ples of Brown-Séquard’s syndréme. 

Dr. C. E. Beevor! has described an interesting case of syphi- 
litie tumours of the spinal cord with symptoms simulating 
syringomyelia. A gardener, aged 50, after exposure to wet, had, 
rapidly in succession, weakness of left leg, numbness of right 
knee, weakness of left arm. When admitted, two months later, 
there were wasting of both upper limbs, especially the left, and 
weakness of left lower limb. Sensation of pain, heat and cold 
was lost in right leg and right half of trunk up to the fourth rib ; 
the analgesia subsequently extending to parts of forearms, Tac- 
tile sensibility was normal. Two syphilitic tumours were found 
on either side of the brachial enlargement of the cord—the cord 
was soft—apparently their pressure from without on the сога 
had produced the symptoms, as of syringomyelia. 

In the first two of the cases (Fry's) mentioned above, the pos- 
terior columns and root-zones, and in all three the grey matter 
would appear to have suffered. These two cases lead naturally 
to those next to be mentioned, as constituting the ensuing section 
** (6) " of this part, conjointly with which, indeed, they form the 
connecting link with, and transition to, the Fourth department 
of our subject, namely, the relations between syphilis and tabes. 
For our next work is to briefly mention, with their bearing, the 
cases of Hisenlohr and of others. 


6 or F.—Syphilitic Myelitis, Chronic or Subacute, with 
Taboid Manifestations. 


Dr. C. Eisenlohr? recalls to mind that as to the question of 
‘the sstiological connections of syphilis and tabes, neither has an 
affinity of the posterior columnar disease (tabic) in histological 
character, to syphilitic changes, been shown, nor a constant 
sign of. that disease capable of establishing its syphilitic nature, 
nor anatomical distinctions between syphilitic and non-syphi- 
litice tabes. And that, if syphilitic disease of the vessels be 
taken (Rumpf) as being productive of secondary and pathological 


' Clinical Society, London, Brit. Med. Journ., Nov. 18, 1898. 


+ Festschrift zur Erofinung des Neuen Aug. Krankenhauses zu Ham- 
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changes of tabes, then are we met by the observation (Krauss), 
that vessel alterations often found in tabes are alike, whether 
syphilis has preceded or not. 

Also by Greiff and Julliard i& was affirmed that the'proper 
syphilitic disease of the spinal cord consisted of inflammatory 
processes in meninges, of exudative process in blood vessels and 
their sheaths, of hyperplasia of neuroglia, and of the effects of 
these upon the nervous elements ; and Jiirgens concluded that in 
syphilis the degenerations of the spinal cord and nerve roots are 
always deuteropathic processes, or secondary degenerations in' 
the neuropathic sense, and that system diseases of the spinal 
cord are referable to other morbid states, and never, or ex- 
tremely seldom, stand in any genetic relationship with syphilitic 
disease of the cord and its membranes. 

Referring to the questions previously raised, whether there is 
a form of syphilitic disease of posterior spinal columns, not 
anatomically of the typical tabes type, but consisting of specific 
syphilitic changes with non-typical localisation in the spinal 
cord substance, and whether these, pardonably so-called, ** ano- 
malous cases of tabes” may really be divided off from classical 
tabes, Eisenlohr brought forward two cases as bearing on the sub- 
ject. They were, in reality, examples of cerebro-spinal syphilis, 
yet more important (to us here) from the spinal than from the 
cerebral side. Both brain and cord were affected; in the first 
case probably simultaneously, while in the second it is likely 
that the cord suffered first. In both cases the posterior columns 
suffered most, but the localisation of the degeneration and other 
changes differed from that of typical tabes. 

Tn the first case were spinal chronic diffuse meningitis (all 
membranes) of fibrous and of gummatous (gummy tumour) nature, 
and chronic diffuse interstitial myelitis. 

In the second case were spinal fibrous meningitis (all mem- 
branes), and syphilitic chronic diffuse fibrous myelitis. The 
sensory disorders, the ataxy, &o., were of the type of tabes, and 
the root-zones were lesed. 

As differences between the typic&l localisation of cervical 
tabes, and the ubity of the posterior columnar degeneration in his 
second case, he relies on the implication, in his case, of the pos- 
terior external fields of Strümpell, a somewhat different configu- 
ration of the affected area in the “ cuneiform” columns, and the 
much sharper delimitation of sound and diseased areas. 

Yet both cases presented close similarities to tabes, and were 
taken as examples of “ anomalous tabes." Tabes may be com- 
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plicated with cerebral paralysis of progressive type, or may be . 
complicated with paraplegia, as his first case was. Peripheral 
nerve change may have co-existed. 

In both cases were spinal cord diseases issuing from a specific 
chronic meningitis,, and quite predominantly localised in the 
posterior columns, symptoms of which, in the later periods of 
observation, were closely assimilated to tabes. He holds that, 
whilst not affecting the question of the syphilitic nature of tabes, 
they well illustrate the fact that forms of disease dependent upon 
syphilis occur, clinically very like tabes, the anatomical conditions ` 
of which are quite different, notwithstanding a similar localisa- 
tion. The special localisation of the process of disease condi. | 
tionates the clinical analogy. · 

Fournier and others hold that no characteristic differences 

- exist between syphilitic and non-syphilitic tabes; therefore, small 
. deviations from the typical tabes must be carefully weighed, and 
the true nature of examples of anomalous tabes examined. So-. 
called “syphilitic tabes" probably not seldom includes cases 
referable to conditions deviating from those of “ typical tabes.” 

Cases more or less of similar import to those of Eisenlohr 
have also been published by others, mostly cases of specific 
meningitis, invading the posterior columns and horns, simulating 
and diagnosed during life as tabes or as anomalous tabes, and 
some of them presenting more or less typical posterior sclerosis. _ 

In one ease were many recurring transitory nervous and ' 
mental symptoms, including pareses of various cranial nerves, 
&nd disorders of speech and of gait; finally, paralysis of left . 
oculo-motor nerve, with reflex iridoplegia; atrophic paralysis in 
distribution of the right ulnar and median nerves. |Necropsy.— 
Partial degeneration in Burdach’s columns in the cervical en- 
largement, and slightly in Goll’s columns in lower cervical and 
two upper dorsal segments. Lesions of anterior grey horns -and 
cervical roots. Bulbar lesions. Partial lesions of brachial . 
plexus, especially in ulnar nerve; -gummatous cerebro-spinal 
. endo-arteritis. Syphilis of ten years’ standing? 

The case described by Dr. J. Hoffman’ (loc. cit.) was that of 
a male, aged at death 36. At 20 he acquired a syphilitic ulcer. 
N o secondary symptoms. Treatment by inunction. 


1 Hwald, cited by Gerhardt, loc. cit. ; Kuh, лие für Psychiatrie, Band 
xxii.; Dinkler, Neurologisches ‘Oentralbiatt, Band xi 

Ы "Deutsche Zettsohrift f. Nervenheilk., toiv., 1898. By Dinkler. 

3 J, Hoffman, Verhandlungen des Naturhist. Med. Verewis su нешле, 
N. F., Ва, iv., Heft 4, 1890, 
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Chills and mental strain were alleged factors. Clinically, the 
case was a typical tabes, with tabetic joint disease. Mind, 
speech, and eye muscles normal. 

Necropsy.— Degeneration in posterior columns, posterior horns 
and posterior nerve roots, as in “classical tabes dorsalis.” Tabetic 
disease of both knee joints. Hyperostosis of cranium. 

Microscopically. — Besides the degeneration . of posterior 
columns, horns, and nerve roots, in the form characteristic of 
pure tabes, was a moderate patchy spinal lepto-meningitis, not 
only over its posterior surface, but, in the cervical region, 
equally affecting the anterior surface. Furthermore, there was 
a similar meningitis over the whole cerebral cortex, especially 
the left insula. At the brain-base the changes were insignificant. 

Thickening of the vessel walls, particularly the arteries, with 
narrowing of the lumen; accumulations of round cells in the 
vessel wall, sometimes only affecting & short tract: of it; extra- 
vasation of haamacytes; formation of miliary gummata; in places 
quasi-hyaline-degenerated masses. 

Left insula; its cortex infiltrated with cells, especially col- 
lected around the vessels, which, in unusual numbers, penetrate 
the cortex from the thickened pia.- Cauda equina diseased. De- 
generated fibres in trunk of vagus nerve. 

Diagnosis. —Clinically and anatomically typical tabes, together 
with syphilitic cerebro-spinal meningitis. 

He alleges that this is the first case precisely of the kind, and 
that whilst Oppenheim’s and Hisenlohr’s cases simulated the 
image of tabes to a certain degree—or, as we have already seen 
for the cases of the latter, very clogely—there was, in them, 
gummy meningo-myelitis, and a projection of gummy substance 
into the posterior horns (not в systematic disease). 

He makes out his case to be one of such as bone-gummata 
plus tabes, or as syphilitic meningitis plus bulbar nuclear disease. 
In the former association the tabes; in the latter, the bulbar 
nuclear disease; being not at all specific in themselves. 

As for stiology, just as many agents :—alcohol, lead, gout, 
malaria, of syphilis, may have stiological relations to atrophic 
granular kidney ; во, also, for the stiological relations of tabes. 

In а complex case, presenting various syphilitic cerebral and 
spinal lesions, the latter consisted of circumscribed syphilitic 
spinal pachy-meningitis; spinal lepto-meningitis; gumma of 
cord; lesion of all systems of nerve bundles of cord, more sys- 
temised in the lower dorsal and lumbar regions, and here 
recalling to mind the lesions of tabes. The spinal blood vessels 
were diseased. 


! Dr. Martin Braseh, Neurologisches Centralblait, 1891. 


ч 


147т ORIGINAL ARTICLES AND OLINIOAL CASES. 


In another syphilitic саве, among other lesions, was de- 
generation of Goll's columns and posterior dorsal nerve roots, 
and probably of an oculo-motor nerve. , ` 

Here itis well to remind the reader of the second case of F. 
Raymond, summarised in-Part I. of this communication, in which 
there were, simultaneously, the lesions of general paralysis, of 
“legitimate” tabes, and of a superadded diffuse embryonic 
. meningo-myelitis, chiefly, but not exclusively, affecting the pos- 

terior columns. This last-named lesion as well as that (cerebral) 
of the general paralysis are taken by their i to be syphi- 
litio. 

Here, also, must be mentioned E. Siemerling’ 8 case of con- 
genital cerebro-spinal syphilis quoted, in abstract, in Part II. of 
this communication. The gait was ataxic. 

- There were severe intracranial syphilitic lesions, including 
those which had damaged, or led to degeneration of, & number of 
cranial nerves. 

In the cord, throughout the spinal pia, especially at its middle 
and lower part, was marked gummatous growth, invading the 
substance of the cord itself irregularly with projecting out- 
growths here and there. The posterior columns were lesed 
almost tlirbughout the length of the cord, and were so, partly 
by direct gummy infiltration, partly and secondarily by compres- 
sion. They were severely and very extensively affected in the 
dorsal region, in which, algo, the posterior portions of the lateral 
columns suffered more or less severely. The spinal veins and 
arteries also were diseased. The nerve roots were but little 
affected: To sum up, there were gummy inflammation and neo- 
plastic formations in the spinal soff meninges, invading the cord 
extensively, especially the posterior columns, which were much 
degenerated and altered. And during life, ataxic gait, and 
damage to, and degeneration of, many cranial nerves. 

Some cases by Dr. McCall Anderson? illustrate tabetiform 
symptoms produced by spinal syphilis. In one case was para- . 
plegia; and tabetiform symptoms in the early stages developed 
somewhat rapidly. Soon those were,-to a large extent, lost in the 
signs of very diffuse spinal bulbar (and cerebral ?) lesions (absolute 
paraplegia, universal and complete antesthesia, lost reflexes, very 
marked dysphagia, &c.). In the other two cases, the taboid 

‚ symptoms formed very rapidly, namely, in two weeks in the one, 
in four weeks in the other. 


'Dr. Richard Schulz, Neurologisohes Centralblatt, 1891. 
7 Op. ott., p. 88-46. 
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Cases like the above һауе been termed by some “ syphilitic 
pseudo-tabes ;" the clinical aspect in them is produced by specific 
luetic processes in the posterior spinal columns and posterior 
parts of the spinal cavity. 

It is a striking fact that before any close relationship between 
syphilis and tabes had been generally admitted, the description 
of certain ocular symptoms in each presented close similarity or 
identity. For not only general internal ophthalmoplegia, but 
also loss of light-reflex only, or of accommodation only, has long 
ago been found dependent ‘upon syphilis; while in tabes the 
reflex iridoplegia to light only, was accepted as being common- 
place. 

Dr. L. Chabbert? reports “ а case of general paralysis, of the 
form of tabes at the onset, in a syphilitic person." A married 
woman, aged 48, had incurred a sore at the age of 24, when her 
husband had в syphilitic rash. But she had no further manifes- 
tations whatever of syphilis. Her father and his brother and 
sister were more or less insane ; her mother drunken; she herself, 
in childhood, timid, fearful; in youth, hysterical and mystical; and 
throughout life refractory to the simplest process of education, 
and of defective energy and will power. Heredity being the pre- 
dominant factor, syphilis, if it really existed, may have acted on 
that basis. In the absence, as yet, of death and а necropsy, little 
can be gleaned from the case on this point, or on that as to the 
relations between tabes and general paralysis. And, indeed, the 
only signs raising a suspicion of tabes were some seizures, in the 
prodromal stage, somewhat like gastric, vesical and rectal crises. 
Such crises are not unknown in general paralysis. And not in- 
frequently are there cases of general paralysis with some of the 
early symptoms far more like tabes than in the above case. 


ADDENDUM. 


Dr. A. Boettiger? describes, at length, a case of chronic 
gummy hereditary syphilitic meningo-myelitis affecting spinal 
cord, cerebellum, pons and bulb, &c.; the cerebellar symptoms 
and lesions (chiefly tumour) being very prominent. 

A girl, aged 9 years, suffered eight months before admission, 
from sudden symptoms of brain pressure, which ceased in three 
weeks: from two to three months later came ocular paralyses, 


! Archaves de Neurologse, 1894, р. 401. 
2 Archiv für Psychiatrie, Bd. xxvi., Heft 3. 
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ceasing after one and a-half to two months; during the same, 
time were visual and auditory disorders, and three attacks of 
loss of consciousness. 

On admission, were choked dise with incipient atrophy; very 
sluggish reaction to light by the dilated pupils; complete deaf- 
ness on right side, and on the left for tones; gustatory disorder ; 
irregular pulse. Later on, besides symptoms of brain pressure, 
were weakness of lower limbs, enuresis, painful stiffness of nape, 
monospasms, Hemispasms, and general convulsions of cortical 
type, extreme constipation ; right knee-jerk absent, left lessened ; 
severe attacks of pain in legs, more seldom in arms; spastic 
phenomena of the same distribution, at first as paraspasm, later 
as persistent contracture. Finally, rapid pulse, vagus paralysis, 
increasing marasmus, broncho-pneumonia, death five and a-half 
months after admission. Intelligence and sensibility apparently 
had not been much affected. 

Besides some cranial changes, were cohesion of pia and brain 
. cortex, internal hydrocephalus, ependymitis, occlusion of fourth 

ventricle by a tumour of the inferior vermis, of meningitie origin, 
coherent with and injuring the floor of the ventricle; chronic 
meningitic changes about the brain-base and nerve exits, diffuse 
nuclear infiltrations in pons and bulb, flattening of olfactory 
bulbs, altered optic nerves, degeneration slight in third nerves, 
extreme in cochlear nerves, partial in the vagi-glosso- -pharyngei. 
Cerebellar meningitis and diffuse infiltration of gyri. Extreme 
chronic spinal, and especially lepto-, meningitis, more marked 
posteriorly. Growths consisting, of small cell, or nuclear, accu- 
mulations jut from the meninges into the posterior and postero- 
lateral columns of cord—or lie free within—and destroy nervous 
elements; thickened glia fibre feltwork in same parts; diffuse 
small cell—or nuclear—infiltrations in grey and white. Nerve 
cells’and fibres and roots degenerate. Heubnet’s change; and 
' hyaline degeneration, of vessels. 

The brain-pressure symptoms and optic atrophy can be as- 
signed to the cerebellar tumour, the occlusion of fourth ventricle 
and secondary internal hydrocephalus: the transitory squint and 
third nerves’ degeneration may be correlated with the morbid 
basal process; the disorders of smell and hearing are’ explained 
by the changes found in the olfactory bulbs and acoustic nerves ; 
the pulse anomalies by those in the nuclei and roots of vagus: 
the spasmodic and convulsive symptoms may have been due to 
the increased cerebral compression, or to the infiltration of the 
cortex ; the stiff nape is connected with the cervical meningitis, 
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the limb pains with the infiltration of posterior spinal nerye 
roots and columns, the spastic phenomena with the growths 
(cell-heaps) and destructive changes in the posterior and lateral 
columns and infiltration in anterior horns. 

. The muscular laxity and defective tone are correlated with 
the neoplasm and other cerebellar lesions; so also is the failure 
: and loss of knee-jerk: for in explanation of this pseudo-paralysis 
the views of Luciani on the cerebellum are adopted. As to the 
failure of knee-jerk, the cases and doctrine of Bastian as to total 
transverse spinal lesion; the doctrine, as to withdrawal from 
cerebellar influence, of Jackson; and other like cases on record, 
including that of Bruns; as well as cases of cerebellar lesions, 
especially tumours, ав in an example by Handford;' all go to 
show that the knee-jerks may be abolished by conditions con- 
cerning the cerebellum; and that the tumour cases in which this 
occurs are (or are chiefly) those of the inferior vermis, or there- 
abouts. 


^ 


(То be concluded in the next number.) 


) Beary, 1892, р 458, 
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ON THE CONDITION OF THE REFLEXES IN 
TOTAL TRANSVERSE DIVISION OF THE 
SPINAL CORD. 


[With a Critical Digest. 


BY ERNEST 8. REYNOLDS, M.D.LOND., M.R.O.P. 


Sènior Physician to the Ancoais Hospital, Manchester; Physician to the 
Manchester Workhouse Infirmary and Lunatic Wards. 


_1,—InTRopUCTION. Тнк REFLEXES IN CEREBRAL DISEASE. 


Tax study of the deep! and superficial reflexes is oné of the 
greatest importance in the physiology and pathology of the 
nervous system. For many years we have been taught that the 
reflexes whose arcs existed in the spinal cord, not only of animals 
but also of man, were controlled or inhibited by centres in the 
brain, and we have used this knowledge to a large extent in the 
elucidation of many nervous disorders. It has generally been 


' laid down as an almost absolute rule that when these controlling - 


brain centres were cut off, either by а brain or & cord lesion,from : 
the reflex centres in the cord, an increase of the reflexes, together 
with a spastic condition of the legs, resulted. Thus, whether we 
had to deal with a brain tumour or hemorrhage, or with any 
disease or injury of the spinal cord, which interfered with certain’ 
efferent fibres (the pyramidal tract in the case of déep .reflexes), 
we had increased reflexes in those parts of the body supplied by ` 
the cord at a lower level than the lesion, provided always that the. ` 
spinal reflex centre itself was intact. 

Several peculiarities were, however, noted in connestion with 
this. As regards brain lesions, whether in animals or in man, 
it was found that immediately after a sudden injury of the cortex 
or pyramidal tracts the muscles supplied by the parts affected 
became flaccid, and all reflexes were absent; subsequently, how- 


!More acourately known ss myotatic contractions. The term “deep 
reflex" will be used, however, Шошо this article for the sake af 
simplicity. 
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ever, the deep reflexes gradually returned in the course of & few 
hours or days, and finally became excessive, with marked rigidity 
of the muscles. The superficial reflexes, however, often did not 
return, but remained permanently absent оп the paralysed side. 

The theories generally put forward to account for these 
phenomena are as follows :—The initial loss of the reflexes is 
usually described as due to ‘ shock," just as may occur in shock 
from injuries in other parts ofthebody. The subsequent increase 
of the deep reflex is said by some to be due simply to the cutting 
off of the restraining influence of the cortex; but this explanation 
is not sufficient, asit does not account for the gradual onset of the 
increase. The explanation of the French school, as put forward 
by Bouchard, Charcot and Brissaud, is that the rigidity and 
increased reflexes are only an effect of the sclerotic myelitis of the 
pyramidal tracts which occurs in the course of their secondary 
degeneration, and Brissaud assumes that the irritation of their 
fibres by the overgrowing neuroglia would keep up a continuous 
condition of irritation in the ganglion cells. This is not satis- 
factory, however, ав increased reflexes and even ankle clonus 
may occur in hysteria or after attacks of Jacksonian epilepsy, and 
Bastian (1) mentions the case of a girl with marked increased 
reflexes from Pott’s disease, in whom, after death, no descending 
degeneration of the pyramidal tracts was to be found. 

Gowers (2) says the gradual increase of the deep reflex may be 
due to the lesion of the pyramidal tracts, causing a degeneration be- 
low at the termination of the pyramidal tracts in the grey matter. 
The excess of action of the spinal centres may be the result of a 
degeneration of the terminal structures which may form a con- 
trolling mechanism which normally restrains the activity of the 
muscle reflex centres. The interval which elapses before the 
excess is manifested may be due to the fact that there is little 
tendency to increased activity ; that but slight control is habit- 
ually exercised or needed; and that the capacity for over action 
is gradually developed and gradually increased. 

Hughlings Jackson (3) says the increased reflexes are due to 
the cutting off of the cerebral influence, thus allowing the 
unantagonised cerebellar activity to manifest itself. 

Bastian (1) elaborates this theory, and while admitting that 
the increased reflexes are due to an increased muscular tone, 
supposes that muscular tonus is due mainly to cerebellar 
influence acting upon and through the spinal centres, and the 
removal of cerebral influence may allow cerebellar influence to 
reach the cord more freely ; that is, there is an unrestrained (not 
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unantagonised, as Hughlings Jackson puts it) influx of cerebellar 
energy. This view will be again alluded to later. Bastian says, 
however, that it is not easy to explain on this theory why the 
increase in the reflexes manifests itself slowly and does not 
immediately follow the cerebral lesion. He says it may be that 
in such cases the extra leakage of cerebellar energy has a ten- 
dency to go on increasing up to a certain point because of the 
gradually lessening resistance (probably in the pons) opposed to 
any such overflows of cerebellar molecular energy. All nerve 
actions, whether normal or abnormal, become easier and recur 
all the more readily, the more frequently they are repeated. 

As regards the superficial reflexes in hemiplegia, Gowers (2) 
suggests that in man the higher controlling centre is the optic 
thalamus, and that this is itself under the habitual control of a 
higher centre, perhaps in the cortex. When this last is destroyed 
or the path from it is interrupted, the controlling centre in the 
optic thalamus passes into & condition of increased activity, and 
the reflex action is permanently lessened, thus accounting for the 
frequent permanent lessening of the superficial reflexes 1n hemi- 
plegia. An objection to this is that the deep reflex is said to 
depend on the musele tone, which, according to Mommsen (4) is 
in its turn dependent on a muscle reflex action (true reflex) excited 
by tension acting on the sensory muscle nerves ‘and Heidenhein's 
experiments show that tone depends on tension and is a reflex 
process. If this is so then, presumably, though not of course 
certainly, this reflex would also be controlled by the optic 
thalamus and the tone, and (consequently the deep reflex) would 
be absent in hemiplegia, which is not the case. 


IL-—Tus REFLEXES IN DISEASE AND INJURY OF THE 
SPINAL CORD. 


Next we must examine the views held as to the condition of 
the reflexes in spinal cord injury or disease. 

It is admitted by all that if disease of the spinal cord merely 
affects the pyramidal tracts the superficial and deep reflexes below 
the lesion are increased and the muscles are in a state of rigidity 
provided that the reflex arcs are themselves healthy. Also if the 
cord is injured (as by a crush) but is not completely divided, then 
& similar condition as regards reflexes and muscular rigidity is 
admitted. 

As the result of an injury totally dividing the cord, either in 


TRANSVERSE DIVISION OF THE SPINAL CORD. 151 


animals or man, it has always been taught and is still held to be 
true by many of the best observers, that after a period of shock 
during which the reflexes are absent, the reflexes supplied by the 
parts below the injury gradually increase until they become 
excessive and great muscular rigidity sets in, a condition similar 
in fact to that which occurs in brain lesion. 


Eizperiments on Animals. 


In the lower animals, if the spinal cord is cut off from the brain, 
we have undoubtedly first a period of shock, during which the 
reflexes are absent and the muscles are flaccid. But examining 
such animals as the frog, dog and rabbit, we find that in the frog 
the period of shock is & very short one and that the subsequent 
reflexes of the isolated cord are very complex and quite purposeful 
in character; in the dog the period of shock is much longer and 
the subsequent reflexes not quite so purposeful, while in the rabbit 
the reflexes are still less complex-—Foster (5). 

Reichert (6) made some experiments to ascertain the effect of 
cerebral disturbances on the knee-jerk. He cut completely across 
(as proved by post-mortem examination) the spinal cord of a dog 
in the lower cervical region. Immediately after the section the 
reflexes were diminished, but in the course of two hours or even 
' less they were normal. | 

Ferrier (7) completely divided the spinal cord of & monkey at 
the level of the eighth dorsal root. ‘Immediately after the 
operation the knee-jerks were as capable of being elicited as before 
the operation. The animal exhibited the usual paraplegic symp- 
toms, both as regards total paralysis of motion and sensation, and 
continued so until its death, four months later. During this 
period there gradually developed well-marked increase of the 
knee-jerks, as well as of the superficial reflexes, together with 
considerable rigidity of the limbs.” In’ the second case the cord 
of а monkey was divided at the level of the sixth dorsal root, and 
both knee-jerks were present immediately after the operation. 
The animal lived for two months. Twelve days after the opera- 
tion the knee-jerks could not be obtained and remained absent for 
sixteen days, during which the muscles wasted, especially on the 
left side; then the right knee-jerk re-appeared and increased ; the 
left was not further examined before death. 

T. 8. Risien Russell's experiments (8) show that the immediate 
effect of complete transverse section of the cord above the level of 
the lumbar enlargement in the dog depends on the depth of 
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narcosis. “ Тһе cord was always divided at or about the mid- 


dorsal region, and in no instance did the knee-jerk disappear after ' 
such section of the cord when there had been no doubt as to its 


presence before the lesion was.inflicted, while usually there was 


~ -no difficulty in being certain of its increased. activity under such 


circumstances. The depth of the narcosis, however, plays & most 
important part in this connection, for if the cord were divided 
when narcosis was so profound that the knee-jerk was almost 
abolished, the section of the cord hastened the result; and when 
the cord was divided, when the. depth of narcosis was such that 
the knee-jerk was abolished, the latter remained absent for a 
much longer time than is usual after suspension of the adminis- 
tration of the anmgsthetic when the spinal cord has not’ been 
divided.” ; 


E Observations in Man. 


When we come to man, however, there is a considerable diver- 
sity of opinion concerning the reflexes in total transverse division 
of е сога. As I have said, many insist on the existence in these 


cases of the condition mentioned above, provided that the reflex 


arcs themselves are normal. 
Dr. Bastian (1), however, in ““ Quain’s Dictionary of Medicine” 


. іш 1882, in his work, “ Paralyses, Cerebral, Bulbar and Spinal,” 


published in 1886, and later in an article in the Medico-Chirurgical 
Transactions for 1890, brought forward several cases of total 
transverse softening of the spinal cord in the cervical or upper 
dorsal regions in which he states there was total absence of both 
superficial and deep reflexes in the legs with a flaécid paralysis of 
the muscles; there was but а slight muscular wasting and very 
little, if any, diminution in the degree of muscular contraction to 
the faradic and galvanic currents. “ For the first ten days or 
fortnight there is often complete retention of urine, but after some 
time when.the lumbar region of the cord again becomes capable 


of manifesting to some extent its centric functions, the initial 


retention gives place to incontinence, the urine may now be dis- 
charged at intervals of two or three hours їп small quantities 
owing to the occurrence of reflex contractions of the bladder when 
„it attains а certain degree of fulness. The passage of a catheter, 
“however, will often show that the bladder is never completely 


. empty, two to four ounces of urine remaining after the reflex eon- 


" tractions. The bowels are usually constipated and relieved only 


“after the administration of aperients or by enemata. At these 


i 
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times there is generally incontinence of fæces, the patients having 
no power of controlling the reflex actions concerned in defæcation, 
when they have once been strongly excited.” In Bastian’s earlier 
work he says that in these cases ‘‘ nearly all the reflexes dependent 
upon the lower portions of the cord are abolished; the muscles of 
the lower extremities may show some slight irritability when they 
are forcibly tapped, and when the soles of the feet are strongly 
tickled there may be very slight movements of the toes; but 
beyond this there is often an entire absence of all reflex move- 
ments.” In his last paper however, Bastian states that all deep 
and superficial reflexes are lost, but that the organic reflexes 
{those of the bladder and rectum) may be retained. 

In the Afedsco-Chirurgical Transactions he mentions four 
cases. In the first, a woman who had previously suffered from 
scirrhus of the mamma which had been removed, gradually 
developed total anesthesia and paralysis below the ensiform 
cartilage with flaccid muscles and absence of all superficial and 
deep reflexes, retention of urine, and fæces passed unconsciously. 
Later the muscles of the legs contracted when tapped with a 
stethescope, and there was a slight plantar reflex when the soles 
of the feet were sharply tapped. At the post-mortem examination 
there was found an angular curvature of the fourth and fifth 
cervical vertebra from softening of the bone, together with a total 
transverse softening of the cord for three-quarters of an inch, 
near the middle of the cervical swelling; there was ascending 
secondary degeneration in Goll’s columns and the superficial 
lateral tracts, descending degeneration in both crossed pyramidal 
tracts and anterior columns and in the comma-shaped tracts ; 
but all through the lumbar swelling and in the lower half of the 
dorsal region the grey matter presented a normal appearance. 

In his second case, there was cancer of the vertebre in the 
upper dorsal region secondary to cancer of the breast, with pres- 
sure and softening of the cord in the same region. When the 
paralysis of sensation and motion were thoroughly established in 
the legs, there was an absence of all reflexes except that forcible 
tapping of the soles caused slight movement of the toes; there 
was unconscious action of the bowels and bladder, but the urine 
was passed in gushes at frequent intervals. 

The third case was & man with total transverse softenmg in 
the mid-dorsal region; before the loss of sensibility and motion 
was complete his reflexes were increased, but as soon as complete 
the knee-jerk, ankle clonus, cremasteric, abdominal and epigastric 
reflexes disappeared, but the plantar reflexes were present on both 
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sides, and later became exaggerated, and occasional twitching of 
the muscles of the legs occurred; the urine dribbled away at 
short intervals. The plantar reflex was almost abolished on the 
day of death. Bastian thinks that sensibility was not quite lost 
in this case because of the twitching which occurred (but this is 
rather begging the question). The post-mortem appearances were 
softening at the point mentioned with the usual ascending and 
descending degeneration. The lumbar grey matter looked normal 
but pale. 

In the fourth case, that of & man with tubercular caries of 
spine with softening of the cord, when the loss of motion and 
sensation was complete there was ап absence of all reflexes, but 
tickling the soles of the feet and pricking of the eyes, although 
not felt by the patient, caused starting movements ; the urine was 
voided in small quantities at frequent intervals; the electrical 
reactions were normal. After a time the sensation and motion 
slightly improved, and with this there was a slight knee-jerk on the 
left side with very slight ankle clonus, and then these were found 
on the right side also. The patient became worse with total loss 
of sensation and motion in both legs, together with loss of knee- 
jerk and ankle clonus on the right side, and very slight on the left, 
but plantar reflex was present. Before death all reflexes dis- 
appeared. Post-mortem, the cord was found quite-softened in the 
upper dorsal region with the usual secondary degenerations. but 
the lumbar grey matter was normal. The length of life of these 
four cases was eight weeks, seventeen weeks, nineteen days and 
seventeen weeks respectively. 

Dr. Bastian then refers to several other cases in which either 
from disease or injury the cord was totally divided, and these I 
will allude to briefly. 

The first is a case of Dr. Gee's, in which & man was attacked 
with paraplegia coming on in two days, and causing paralysis of 
motion and sensation up to the level of the third dorsal nerve. 
There was total loss of the superficial and deep reflexes, but on one 
occasion the knee-jerk returned very slightly; this agam dis- 
appeared but returned again, and the plantar reflex became well 
marked, but at the same time there was 2 slight return of sensa- 
tion in the legs. Later, however, when the anesthesia was com- 
plete, there were involuntary movements of the legs, causing 
them to be completely flexed, and they moved with the least 
irritation of the skin. The electrical reactions were normal. At 
the post-mortem examination there was complete softening of the 
cord at the third dorsal level, but the grey matter of. the lumbar 
region was normal. 
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Tooth (9) mentions a case of fracture dislocation of the fifth 
and sixth dorsal vertebra, with complete transverse crush of the 
cord, the man living for twenty weeks and four days. There was 
total paralysis of motion and sensation up to the sixth rib. No 
reflexes could be obtained except the epigastric on the right side. 
Two months after admission it was noted that on pinching the 
lower part of the thigh the ham-string muscles contracted, but 
there was no sole reflex. 

Kahler and Pick (10) report the case of a man with fracture 
dislocation of the sixth cervical vertebra, The leg muscles were 
quite flaccid but not wasted, and there was total paralysis and 
anssthesia ; all reflexes below the lesion were abolished, except- 
ing the plantar, which was very weak. Death occurred on the 
seventeenth day. The lower parts of the cord were healthy. 

Willett (11) mentions a fracture dislocation of the seventh 
cervical vertebra with absolute paralysis of motion and sensation, 
with flaccid muscles and complete loss of all reflexes until death, 
six months after. The cord was examined by Tooth, and the 
lumbar region was normal, except for the usual descending 
secondary degenerations. : 

Willett reports another case where there was a fracture 
dislocation of the fourth cervical with complete paralysis of the 
lower limbs and complete anesthesia below the fifth rib. There 
was & total absence of tendon reactions in the arms and legs; 
death occurred six weeks afterwards, and neither sensation, 
motion, nor reflexes returned. The lumbar region of the cord was 
healthy except for the usual secondary degeneration. 

Langton's cage was в fracture dislocation of the sixth cervical 
vertebra with absence of the reflexes. Three weeks after the 
injury the sole reflexes were well marked, and the right knee-jerk 
had returned, but was feeble; the left was not tried. Tooth also 
examined this cord and found it completely crushed, but Weigert’s 
method was not used. Bastian says this is not a very conclusive 
case, but that, at any rate, the reflexes were not exaggerated. 

- Bowlby (12) examined the condition of the reflexes in twenty- 
one cases of complete crush of the cord, as verified by post-mortem 
examination, and in three cases of partial injury to the cord. In 
ten cases of complete crush the patients only lived a few hours, 
during which there was no rigidity of the muscles and the reflexes 
were not present. These cases he does not further consider, as 
they only lived such a short time and shock could not be 
eliminated. 

In the remaining eleven cases of complete crush, shock could 
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be eliminated almost entirely, as they lived for periods varying 
‘from.three days to ten months.‘ In all there was total paralysis. 
of sensation and motion below the lesion, the urine-was retained 
and the fæces passed unconsciously. The deep reflexes were per- 
manently lost in all the cases. The superficial reflexes were also 
generally lost immediately after the accident, although this was 
not invariably the case, and they, unlike the deep reflexes’ often ' 
returned in the course of time. In Case 2, the reflexes were never 
lost; in Case 3, they returned on the eighteenth day ; in Case 4, 
not until the twenty-second week;.in Case б (when the patient 
survived five months), they were not noticed to return, and this . 
also happened in all the other patients who survived for periods. 
varying from one day to six, weeks, with the exception of Case 11, 
‘in which the sole reflexes returned on the second and third days 
following the injury. 

: In the three cases of partial paralysis of motion а sensation, 
the muscles were in а state of rigidity and fhe reflexes were all 
` increased. __., ` 

Bowlby ‘concludes by agreeing) with Bastian as to the loss of 
the deep reflexes, but says that the condition of the superficial 
reflexes requires further investigation. As can be seen from his 
cases they are certainly not always lost. 

Thorburn (13) has re-examined his cases since Bastian published 
. his paper in 1890, and concludes that in total transverse lesions 
of the cord from injury, both the superficial and deep reflexes. 
are permanently and entirely abolished, that 1 is only in partial . . 
lesions that there is retention or exaggeration of these reflexes, 
and that the abolition of the reflexes is a result of isolation of the 
spinal centres from their cerebellar connections. His observa- 
tions were limited to testing the tactile sensations, the other 
sensations not having been tested. All the cases were due to ' 
injury, in all except two the injuries were above the mid-dorsal 
region and in all (although по microscopic examination was 
'made) there was no evidence that the lumbar region was affected. - 
He reports the condition of nineteen cases with complete division 
оѓ’ the cord, and ten with incomplete division. The lesion was 
supposed to have. been complete when paralysis and anmsthesia 
were totally below its level and incomplete when there was at any 
period.some sensation or some motor power below. 

Of the complete:lesions he records the condition of the super- 
ficial and deep reflexes in nine, of which eight were observed from 
the commencement. In.all the deep reflexes were absent the 
whole time and the-superficial also, except in two cases, in one of 
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which the plantar was present and exaggerated (but the patient 
was suffering from the effects of drink and only lived forty hours, 
во that anssthesia may not have been complete); the other was 
observed for some months, and after a few days the plantar and 
cremasteric reflexes were present but the epigastric was lost (the 
man, however, was partially demented). The effects in these 
cases could not have been due to shock, as the last observations 
were made after forty hours (two cases), two days, four days, ten 
days, twenty-five days, three and a half months and five months, 
after injury, in the respective cades. 

In four cases of incomplete lesion the injury was slight, 
sensation was not affected and the reflexes were exaggerated. In 
another case there was sight power of moving the limbs and 
ansssthesia up to the sixth rib, the knee-jerks and plantar reflexes 
were exaggerated, the cremasteric and abdominal were absent; 
the patient gradually got worse and before he died in five weeks 
all reflexes disappeared. In another case paralysis came on about 
ten minutes after the accident; paralysis was at first complete 
and ansmsthesia nearly so, and all the superficial and deep reflexes 
were absent. On the fifteenth day, there was a distinct knee-jerk 
on the right side and a slight one on the left, and the passage of 
& catheter, though not felt, caused reflex contractions of the 
sartorius. 

In another case, one of fracture of the third dorsal vertebra, 
there was complete paralysis and anssthesia with entire loss of 
reflexes which remained for about ten days; then subjective 
sensations appeared in the feet with ability to tell when the 
bladder was distended, and at the same time a feeble knee-jerk 
appeared on the right side only; & year after there was total 
paralysis and anesthesia, disappearance of the knee-jerks, but 
slight plantar reflex on the right side. 

Thorburn summarises as follows :—'' (1) Shock is not the cause 
of early loss of reflexes in spinal injuries, as such shock is just as 
great іп cases in which these are retained as in those in which 
they are lost. (2) When the lesion causes complete paralysis 
and anæthesia the deep reflexes are always lost.’ '(8) When 
motor or sensory power (or both) return, in even a slight degree, 
these reflexes also return. (4) When no such recovery occurs, 
the deep reflexes remain absent for periods of practically indefi- 
nite duration. (5) When the lesion does not cause complete 
paralysis and anmsthesia the deep reflexes remain in either a 
normal or an exaggerated form. (6) But if the motor and 


' This statement I shall refer to later. 
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sensory symptoms afterwards become complete, such reflexes 
disappear. (7) The superficial reflexes, however, do not conform 
absolutely to these rules. In nearly all cases, both of complete 
and partial lesions, these disappear and remain absent, the 
‘plantar reflex’ only existing. The latter is obtained in many 
cases of complete and partial lesions.” 

Thorburn thinks also that the visceral reflexes conform to the 
same rules, and points out that Bastian's statements in regard to 
them would certainly support the ‘‘ shock theory." He says the 
subject is а very difficult one, as ‘incontinence of urine" may 
mean mere overflow or active but involuntary discharge. The 
escape of the urine “in gushes ” at distinct intervals (which most 
observers seem to think indicates a reflex emptying of the bladder) 
may be due to contraction of the abdomen and diaphragm, to 
' external mechanical pressure on the abdomen, to changes in the 
position of the patient, to gaseous distension of the intestines, ог. 
to contraction of the bladder walls set up by external pressure. 
As a rule in all cases there was permanent retention unaccom- 
panied by any evidence of reflex activity; in cases with retention 
of the body reflexes there was no retention of urine. 

The condition of the rectal reflex, as judged by the fecal dis- 
' charge, is even more difficult to ascertain, as the fæces are passed 
less regularly and their discharge is governed, not only by the 
condition of the rectal reflex centres, but also by the consistency 
of the intestinal contents, the activity of peristalsis, and the con- 
tractile power of the voluntary muscles ofthe abdomen. In com- 
plete lesion there maybe either retention or discharge of fæces, 
whereas in partial lesions the action was more normal. [No 
observer seems to have ased Gowers’ simple method of testing 
the reflex of the sphincter ani, namely, that of inserting the finger 
and feeling if contraction ensued.] | 

Ferguson (14) records the three following cases: (1) Angular 
curvature at the fourth dorsal vertebra. At first the knee-jerk 
was exaggerated, but gradually diminished and disappeared ; 
there was no atrophy beyond that of disuse, nor was there any 
reaction of degeneration; there was complete paralysis and 
anmsthesia Post-mortem, there was found complete softening of 
the cord at the level mentioned, but the lumbar grey matter was 
normal. (2) Fracture dislocation between second and third 
dorsal vertebre. Тһе knee-jerk at once disappeared and re- 
mained absent for eighteen months. The bladder reflex was 
fairly good; there was no muscular atrophy or reaction of 
degeneration; priapism was present but the legs were not rigid. 


Tum 
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| Pitan the lumbar enlargement was norinal, except for the 


usual secondary degenerations. (3) Dislocation of the sixth and 
seventh cervical vertebra. ‘The knee-jerk was permanently 
absent, though the patient lived for five weeks; the bladder acted 
fairly and priapism was present ; no reaction of degeneration or 
atrophy. Post-mortem, the cord was thoroughly destroyed at the 
. point mentioned. ` 

: Livingston Davies (15) mentions в case of fracture of the fifth. 


"cervical vertebra with immediate paralysis below the lesion, and 


absence of knee-jerks, but the case, only lived six hours. , 
Westphal (16), ав early as 1870, in а case of sarcoma of the 
dorsal. vertebra, mentions that the tendon reflexes were not in- 
creased, and Leyden (17), in 1878, relates в case,of tumour of the 
cervical cord in which the reflexes were absent; and in 1892 (17), 


‘a case of total transverse gonorrhosal myelitis in the dorsal region, 


with absénce of the deep reflexes, but the cremasteric WAS осса- 
sionally present. * ` 
Herter (18) publishes five cases bearing on n this subject. 
`‚ Case 1.—Dislocation of sixth cervical vertebra. Total loss of 
motion and sensation, with absence of knee-jerks and all super- 


. ficial reflexes; the urine and fæces passed unconsciously. In 


three days the cremasteric reflexes reappeared. Death occurred 
on the sixth day, and, post-mortem, total destruction of the cord 
‘with hemorrhage in the grey matter, principally at the eighth 
cervical root, was found. 

Case 2. — Disloeatiqn of sixth and seventh. cervical vertebrme 
with paralysis of motion and sensation below’ the lesion, loss of 
the knee-jerks, cremasteric, ‘abdominal and plantar reflexes, and 
the urine and fæces passed unconsciously. Death in forty hours. 
Post-mortem, there was found destruction of the cord at the eighth 


© cervical segment. 


Case 8.—Fracture of, thé third Doreen] vertebra with com- 


„plete paralysis and anesthesia, loss ,оЁ the knee-jerks and of the 


cremasteric, plantar and abdominal reflexes. Death on the same 
day. 
. Oase 4. — Fracture, "вә" of the eh cervical with 


paralysis and anesthesia below the lesion, total abolition of the 


reflexes, superficial and deep, retention of urine and incontinence 


of fæces; death in two days. 


Оазе 5. — Partial injury to the cord. with loss of power in the 
‘arms, especially the left, and partial angBthesia of the inner side 


, of the left arm and the left side of.the trunk.. The legs were 
‘normal i in ali respects ; the knee-jerk was increased on the left 
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side, and ankle clonus was present. On the right side the 
reflexes were normal. 

The reviewer (19) reported a case of injury to the spine in 
which, ten months after the accident, there was total paralysis . 
and anesthesia below the seventh dorsal nerve, with absence of 
knee-jerk and ankle clonus, but marked exaggeration of all the 
superficial reflexes, except the epigastric, which was absent. 
There was some wasting of the muscles of the legs, but the 
electrical reactions were normal. The urine was voided in 
gushes at distinct intervals. Post-mortem (patient died in June, 
1894), there was found a complete crush of the cord from fracture 
dislocation of the sixth dorsal vertebra. 

Hughlings Jackson (20), 1n speaking of Bastian’s theory, says: 
* Во far as I have observed in cases of fracture dislocation, crush- 
ing the cervical cord completely across, the knee-jerks are lost. . . 
It may be said that, did the patients referred to live long enough, 
their knee-jerks would return. -In some dorsal cases under my 
care the knee-jerks have returned, in one case after being absent 
for thirty-eight days, and in another for two years; there is in 
neither case any return of sensation or motion in the legs. . . . . 
It has been said that when in chronic cases the knee-jerks are ' 
absent, there are set‘up secondary morbid changes in centres 
below the lesion; and perhaps in peripheral nerves; we have, 
however, to explain not only the loss of the tendon reaction, but 
also the presence of the superficial reflexes. . . . . Moreover, 
those who suppose that secondary morbid changes set up in 
centres below the lesion cause loss of the knee-jerks for months, 
have to &ecount for the return of these tendon reactions in some 
cases.” 

The following cases of the condition of the reflexes in tumour 
affecting the spinal sord, are taken from cases given in Gowers’ 
and Horsley's lists :— 

Vincent Harris (21). Sarcoma of the periosteum of the 
lamine of the sixth, seventh and eighth dorsal vertebræ with 
complete softening of the cord; complete paralysis and anæs- 
thesia.  Refiexes all exaggerated at first, but completely lost 
later. ` i 
Bruce and Mott (22).' Myxoma near fifth dorsal segment, 
cord completely disorganised at the point, complete paralysis and. 
anssthesia; knee-jerk increased at first, especially the left; later 
lost, and then reappeared in both feet, returning in left first. 
Later, frequent spasmodic twitchings in both legs. Plantar 
reflexes present and exaggerated throughout. Cremasteric and 


" 
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‘abdominal absent. Enpigastric present, later absent; general 
‚ emaciation, but no special wasting in the legs ; some diminution of 
response to both currents. 

‘Gowers and Harsley (28). Myxoma of dura mater between 
. third and fourth dorsal nerves on the left side; cord severely 
indented, probably with ascending and descending degenerations: 
complete paralysis and anmsthesia, paralysis of bladder and 
rectum’; all reflexes much exaggerated, very severe spasms, very 
marked, rigidity usually in extension, general emaciation. Re- 
covery by removal of growth. (See appendix.) 

Traube (24). Sarcoma inside dura mater: in cervical region, 
and cord softened from bulb to seventh cervical. Complete 
paralysis and anesthesia. Plantar reflex weak, painful spasms, 
especially in lower limbs, and finally contracture. 

-Malmotte (25). Fibroma within dura mater growing from 
arachnoid between second and third dorsal vertebra. Cord 
compressed but otherwise healthy., Complete paralysis and’ 
anssthesia below lesion; paralysis of bladder and rectum. 
Great excess of all reflexes. (Bee appendix.) 

Babinski (26) relates four remarkable cases, two observed by 
himself, one quoted from Kadner and another from Druschky. 
In the first there was a tubercular pachy-meningitis compressing 
the cord at the fourth and fifth dorsal vertebrm ; there were found 
microscopically, only slight lesions at the point of compression, 
and the consecutive sclerosis of the lateral tracts was quite 
rudimentary. There was, however, complete flaccid motor 
paraplegia without muscular atrophy or reaction of degenera-- 
tion, no ansesthesia, but with vesico-rectal trouble and bed-sore, 
and complete abolition of the knee-jerks. 

The second case had purulent pachy-meningitis pressing on the 
cord at the fourth to the seventh cervical vertebrm, microscopic, 
examination, however, showing the cord to be practically normal ' 
in all parts. There was weakness and atrophy of both arms; 
complete motor paralysis of both legs, but with no wasting of 
muscle or reaction of degeneration, complete flaccidity of muscles, 
absence of tendon reflex, no loss of sensation, but vesico-rectal 
troubles and a bed-sore. Death occurred in five months. 

Kadner's case was опе of carcinoma of the upper four dorsal 
vertebrm, with flaccid paraplegia and disturbance of sensibility, 
retention of urine and bed-sore. The motor paraplegia was com- 
plete ‘during seventeen days, and during that time the reflex of 
' the Achilles tendon was weak, and the patella reflex absent. 
There was no secondary degeneration of the pyramidal tracts. 


VOL. XVII. wy 11 


162 ORIGINAL ARTICLES AND OLINIOAL CASHS. 


Druschky's case was в compression of the spinal cord follow- 
ing an external meningitis between the second and sixth dorsal · 
vertebre, the foot clonus was absent, and there was по secondary ' 
degeneration. 

These partial cases of Babinski’s are dide as it is 
probable from the disease of.at least three of the cases, that the 


' eachectio condition of the patients caused the loss of the reflexes 


(peripheral neuritis ?). 

Grasset (27) mentions a case of Potts disease, with com- 
pression of the spinal cord followed by a flaccid paraplegia with >. 
complete angsthesia of the lower limbs, and whose condition was 
much relieved by treatment, showing that the cord had not been 
destroyed at the point of compression (an important fact in the 
prognosis of these cases). 

Mitchell Olarke (28) reports fully a oase of fracture dislocation 
of the third and fourth dorsal vertebra which lived for ten 
months. There was absolute loss of motion and sensation below 
the lesion, the urine and fæces were retained, and the plantar, 
eremasterie and abdominal reflexes and the knee-jerks were 
absent; there was no rigidity of the muscles, but they were 
flabby and small from disuse. These conditions remained until 
death. At the post-mortem examination, the cord was completely 
destroyed at the point of injury, and, excepting for the usual 
ascending and descending, changes, was quite healthy, the grey 
matter of the lower dorsal and lumbar regions being entirely 
normal, 

I have reserved until the last a paper of Bruns (29) on this 
subject. It is undoubtedly the most important which has 
appeared, because of the very exhaustive and elaborate micro- 
scopic examination of the whole cord, of the peripheral nerves 
and the muscles. As it is abstracted in the present number of 


' Bram, І need not further mention it, except to say that it 


establishes without doubt that & total transverse division of the 
cord, without any affection of the lumbar grey matter or of the 
peripheral nerves, may be accompanied by & paralysis of motion 
and sensation, a lasting (death in one hundred ап віх days) 
absence of all reflexes, and a flaccid condition of the musoles 
below the lesion. 

In his paper Bruns gives the following references to cases 
more or less similar, but which I have not been able personally 
to refer to: Pfeiffer (80) and Krause (81) in cases of cord tumour, 
Howard van Renseller (82) in Caisson disease; Bruns (83) in a ' 
case of traumatic hsematomyelia in the cervical region with 
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failure of reflexes for the eleven days during which the patient 
. lived; and Walter Friedebergs (34) (nature of case not men- 
tioned). 

Foster, in the last edition (1890) of his “ Physiology," makes 
the following wide generalisations: '' When we turn to the teach- 
ing of disease (in man), however, we, again find that reflex move- 
ments carried out by the cord or by parts of the cord are, on the 
whole, scanty and simple..... Clinical experience shows that 
in man, when a portion of the cord is isolated, reflex actions 
carried out by means of that portion, so far from being exagge- 
rated, are much more commonly exceedingly feeble or absent 
altogether. In the cases in which the physiological continuity of 
the lower with the upper part of the cord has been broken by 
disease, by some growth invading the nervous structures, or by 
some change of the nervous structures themselves, we may 
attempt to explain the absence from the lower part of co-ordinate 
reflex activity, such as is seen in the lower animals, as due to the 
disease, not only affecting the powers of the actually diseased 
part, but influencing the whole cord below, and either by inhibi- 
tüon..... or in some other way depressing its functions. But 
the same absence of complex reflex movements is also often 
observed in cases in which the cord has been severed by accident, 
and indeed, though accidental injuries to the human cord generally 
produce more profound and extensive mischief than that which 
results in animals from skilful experimental interference, clinical 
experience tends, on the whole, to support the view that in man 
the more complex subordination of the spinal cord to the brain 
has led to the dying out of the complex reflex actions which are 
80 conspicuous in the lower animals. This, however, cannot be 
regarded as distinctly proved.” 

Farther, Foster states: ‘‘Though we know . . byan appeal 
to our consciousness, that an action of the brain, an effort of the 
will, may stop & particular reflex act, we have no evidence that in 
man separation of the cord from the brain leads, as in animals, 
to heightened reflex activity. In diseases, or injuries of the cord, 
reflex actions are, as we have said, sometimes exaggerated, but it 
is possible, and indeed probable, that the increase is due to the 
morbid processes producing a greater irritability of the cord itself, 
and not to the withdrawal of any inhibitory influences. In many 
cases, in perhaps the greater number, no exaggeration, but a 
diminution or even absence of reflex activity is observed ; so much 
so that could we trust explicitly to clinical experience, we should 
be inclined to conclude that the scantiness of spinal reflex action 
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in man was due, not to any pre-occupation of the cord by 
influences proceeding from a dominant brain, but to an inherent 
рапону of spinal reflex mechanisms." 


бшш from Observations. 


From tlie above observations we may at once conclude that 
the results of total division of the cord in animals are entirely . 
different from the results seen in man when the cord has been 
divided by injury or disease. As Gowers says: “It is probable 
that in animals such spinal mechanisms (as co-ordination) gre 
developed to а greater extent than in man, and care must be taken 
in drawing inferences from one to the other.” And Foster re- 
marks: '" When we compare a rabbit, a dog, a monkey, апа a 
man, the differences in the vascular, digestive and respiratory 
systems of the four, striking as they may appear, sink into in- 
significance compared with the differences exhibited by their 
respective central nervous systems. We need caution when from ' 
the results of experiments on dogs or rabbits, we draw conolu- 
sions as to the digestion or circulation of man, but we need far 
greater caution when from the behaviour of the isolated spinal 
cord of one of these animals we infer the behaviour of the inset 
gpinal eord of man.' 

The cases that have been brought forward seeín to show con- 
clusively that if the cord is totally divided in man, the deep 
reflexes below the lesion are lost. This is certainly not what 
would have been expected, and it is undoubtedly a difficulty, but 
one which has to be faced and explained if possible. . 


Theories to explain Loss of KneeJjerk. 


The “shock” theory may at once be set aside when we re- 
member that these cases have continued to live for many months 
and yet the deep reflexes have never returned. 

Gowers disposes of these cases by remarking that: ' If primary 
myelitis or injury to the cord high up, is followed by abolition of 
the muscle reflex action in the parts below, it is the result of 
inflammatory damage to the lower part of the cord in which the 
centres are situated, generally by a descending myelitis. 
Sometimes such descending inflammation is limited to the grey. 
matter or to the posterior columns, . . . andisa very different 
thing from the descending degeneration of the pyramidal tracts.” 
Further on, in criticising Bastian’s cases, he says: ‘ There 
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was also loss of the skin reflexes and of faradic irritability with 
rapid muscular wasting—in short, all the indications of a lumbar 
myelitis. The most probable explanation of these cases is that 
the descending degeneration of the pyramidal tract has been more 
than usually irritative in nature, so as practically to amount to a 
parenchymatous inflammation, and that this has invaded the 
motor structures as a nutritional change, sufficient to abolish their 
function, without, however, destroying their form.” 

This explanation is not satisfactory in the majority of cases I 
have brought forward, because an examination of them will show 
that in most the superficial reflexes are not absent, but present 
and even increased (vide infra), that the electrical reactions when 
tested have been found normal, and that the muscles of the legs 
are but slightly wasted. Now if, as Gowers suggests, there was a 
nutritional change in the grey matter of the lower dorsal and 
lumbar regions, which was of such a nature as to abolish the 
deep reflexes, there ought also to have been absence of the 
superficial reflexes, wasting of muscles and alteration of electrical 
reactions. 

Herter attempts to explain these cases by saying that there is 
certainly some inhibition of the deep reflex coming from above, 
and that it consists of irritative discharges from the cord itself 
immediately below the injury, and which are due to pathological 
processes going on in the nervous structures. The evidence in 
favour of this inflammatory irritative process going on, Herter 
says, is to be found in other symptoms produced by it, such as 
the pain and muscular contraction found in those parts supplied 
by the cord immediately above the lesion. 

An objection to this theory is that (arguing from our know- 
ledge of increased knee-jerks in brain lesions) it is the pyramidal 
tracts which take down inhibitory influences from the brain to 
the lumbar centres, and in partial injuries of the cord, or pressure 
on the cord from tumours in which there has been much irrita- 
tion of the pyramidal tracts (with total loss of sensation and 
motion, but yet the cord not absolutely divided, as in Gowers’ and 
Horsley’s and Malmotte’s cases), there has been an increase of 
the knee-jerks and not a diminution, which should have been the 
case if Herter’s hypothesis had been correct. 

Ferrier says: ‘‘ The difference between the symptomatology of 
total transverse lesions of the cord in man and the lower animals 
is due to the greater independent vitality of the spinal centres in 
the latter as compared with the former. In these, total separa- 
tion from the higher centres leads to such impaired vitality that 
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they are no longer capable of manifesting that increased excita- 
bility which is the primary cause of the phenomena in 
question.” | ‚ 

Bastian bases his explanation of these cases оп the hypothesis ' 
of Hughlings Jackson, that when cerebral influence is cut off 
from the cord it allows cerebellar activity to manifest itself 
unantagonised. Bastian points out that if the cerebrum is alone 
cut off as by a cerebral hemorrhage the knee-jerk is increased, 
but if both cerebrum and cerebellum are cut off, either by a large . 
pontine or a cord lesion, then thé knee-jerk is absent. . He infers, 
therefore, that the presence of the knee-jerk is due directly to the 
action of the cerebellum in keeping up the tone of the muscles, 
the amount of which is increased because the cerebellum is unre- 
strained by the cerebrum. He mentions in support of this that in 
hemiplegia from cerebral disease those muscles which are bilater- 
ally associated are not in a state of spasm, as they are still under 
the influence of the cerebral hemisphere of the opposite side, but | 
that all other muscles are in & state of increased tone. Bastian 
believes ‘that the cerebellum ів а supreme motor centre for 
reinforcing and for helping to regulate the qualitative and 
quantitative distribution of outward currents, in voluntary and 
automatic actions respectively.” He also thinks that the cere- 
brum and cerebellum seem to be distinctly associated with one 
another during all attempts to perform new and unaccustomed 
movements; but in the production of automatic movement it 
seems probable that in proportion to their degree of automicity 
the cerebral share in their production becomes less and less, 
whilst that of the cerebellum becomes more and more prepon- 
derant. 

Another fact which is in favour of Bastian’s view is that in 

"many cases of cerebellar tumour, particularly of the middle lobe, 
the knee-jerks are absent, but this is cartainly not the rule; more- 
over, the knee-jerk may be absent at one time and at another 
may be present during the course of the same case; in some 
cases tumour of one cerebellar hemisphere has been associated 
with loss of the knee-jerk of the opposite side, and in other cases 
with loss on both sides. 

Luciani (35), as & result of many experiments on animals, 
states that after extirpation of the cerebellum there is asthenia, 
atonia and astasia. If the lesion is unilateral, he says that the 
muscles on the same side of the lesion appear to him more 
flaccid, and that the leg occasionally gives way, as if the tone 
suddenly ceased. Ferrier (7) states that Luciani does not seam’ 
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to have investigated the tendon reflexes in his animals, and 
further states that his own experiments made in conjunction with 
Dr. Turner, and also the experiments of Dr. Risien Russell, show 
that. after cerebellar extirpation, complete or unilateral, or after 
section of its peduncles, the knee-jerks are rather increased than 
diminished. In Risien Russell's (8) experiments on dogs the knee- 
jerk on the same side was exaggerated when one lateral half of the 
cerebellum or when one half of the posterior part of the vermis 
was removed, and this increase persisted for weeks. Russell says 
this may be due to one half of the cerebellum exercising an ener- 
gising influence on the opposite half of the cerebrum, in virtue of 
which it causes the opposite cerebral centres to hold in greater 
check the spinal centres of the side of the spinal cord correspond- 
ing to the side of the cerebellar lesion; or it may be that the one 
half of the cerebellum exercises a controlling influence on the 
spinal centres on the same side of the spinal cord. As the 
increase of the opposite knee-jerk, which is consequent on the 
removal of the cerebral hemisphere of one side, is not nearly so 
great as that brought about by the removal of the lateral lobe of 
the cerebellum on one side, and secondly, when one cerebral 
hemisphere has been removed, and the opposite lateral lobe of the 
cerebellum is removed, the knee-jerk on the opposite side from 
the cerebral, and on the same side as the cerebellar lesion, is 
further increased after the second operation. Russell thinks that 
the cerebellum exercises an independent action on the spinal 
centres from that exercised by the cerebrum, and that this action 
is of the nature of a control over the spinal centres chiefly of the 
same side. 

As we have already seen that experiments on animals do not 
help us very much in studying the subject in hand, we need not 
dwell further on them. 

Bastian considers that the impulses which he imagines main- 
tain muscular tone, may pass from the cerebellum to the cord by 
the “comma ” tracts, or else diffusely through the grey matter in 
the same way that impressions of pain are conveyed in the 
reverse direction. As regards the ‘‘comma” tracts, Bastian 
thinks it is unlikely that they carry the impulses, as they 
terminate principally in the upper half of the cord. He thinks 
the grey matter is a more likely channel, because so long as sensa- 
tion is intact the reflexes are increased, and he considers that 
the slightest bridge of grey matter would be sufficient. Arguing 
from a case reported by Thorburn, he thinks the efferent fibres 
` are very near those which conduct painful sensations, as com- 
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pared with those conducting sensations of touch. Several cases 
are, however, recorded i in which both analgesia and anzsthesia 
have been absent, and yet the knee-jerks have been markedly 
increased (vide infra). 

Another objection to the view that impulses flow from the 
cerebellum to the cord to keep up muscular tone is that practi- 
cally no efferent fibres are known to pass from the cerebellum to 
the cord. A few efferent fibres certainly pass to the opposite 
inferior olive by way of the external arcuate fibres, and we know 
that a lesion of one cerebellar hemisphere may lead to degenera- 
tion of the opposite olivary body ; moreover, Marchi has described 
& tract which degenerates downwards in the antero-lateral region 
of the cord after extirpation of the cerebellum, which he derives 
specially from the middle lobe, but this is doubted by Ferrier. 
Too much stress must not of course be laid on the mere fact that 
we do not know any definite tract from the cerebellum. 


The Condition of the Superficial Reflexes. 


Bastian, in his original paper, states that the superficial 
reflexes are lost in total transverse division of the cord, equally 
with the deep reflexes, and attempts to explain the various con- 
tractions of the legs which occurred in his cases when the.muscles 

. were tapped, as due to idio-muscular contraction, and not due to 
reflex action at all. 

An examination of other cases mentioned will show, however, 
that in the great majority many of the superficial reflexes were, 
after a time, not only present but increased, that of these the 
plantar was most commonly present, often the cremasteric, and 
more rarely the abdominal and epigastric. That such reflexes 
are not idio-muscular in nature is shown by the fact that in these 
cases they may often be elicited quite easily by a very slight 
touch with a pin point, and that it is not at all necessary to 


strike the muscular fibres to obtain them. In a small minority . > 


of the cases the superficial reflexes are stated to have been absent ' 
throughout, and these are very difficult to explain away satis- 
factorily. It must, however, be remembered that it is not always 
easy, even іп a normal individual, to obtain all the superficial 
reflexes at any one time. There are, in fact, many. at present 
unknown influences affecting their absence and presence, quite 
' apart from total transverse division of the cord. 

Most observers now freely admit that in these cases the 
superficial reflexes are commonly present a short time after the 
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injury has been received ; it is, indeed, only another fact which 
shows the essential difference between the deep and superficial 
reflexes. 


The Visceral Reflexes. 


Most of the observers state that the urine is retained for long 
intervals but is passed “in gushes” at times. This at first seems 
to indicate that the spinal reflex for the bladder is fairly intact ; 
that the accumulation of urine goes on for a longer time than 
usual, until, at length, impulses pass to the cord, which set in 
action the detrusor fibres and inhibit those of the sphincter. 
Thorburn has shown, however, that the voidance of urine “in 
gushes " may be due to many other causes principally mechanical 
in nature. If, however, there was no bladder reflex at work,and . 
if the bladder muscles were all in that flaccid condition which is 
attributed to the leg muscles, then no great accumulation could 
occur in the bladder, which would be in a more or less 
* egdaverio" condition, and the urine would constantly dribble 
away. This does not seem to have been the case in the observa- 
tion reported, so that it seems probable that the voidance “іп 
gushes ” is more reflex than mechanical in nature. 

The bowels are generally stated to act unconsciously, but 
nothing more definite is known. Ав І have stated, the condition 
of the sphincter ani, as ascertained by inserting the finger, should 
be sought in all future cases. 


The Condition of the Paralysed Muscles. 


In all cases in which electrical examinations have been 
reported there has been no reaction of degeneration ; in some the 
faradic and galvanic reactions are stated to be feeble, but in none 
are the faradic contractions absent, as one would have expected 
if the lumbar grey matter had been affected. 

In a great number of the cases there is reported to be no 
wasting of the muscles, but in ‘other cases wasting is noted. The 
term '' wasting” has to be accepted with caution, as it may be a 


. general wasting from the cachexia so frequently seen in these 


cases, and may not be that marked and rapid wasting seen in 
disease of the lumbar grey matter. 

Again, in many cases the muscles are stated to be flaccid, but 
in others in a state of flexion. The latter condition is probably 


dud in many cases to the irritation of bed clothes, &c., setting up 
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reflex action, and may, therefore, be quite apart from.the rigidity 
seen in cerebral or partial spinal lesions due to increased 
muscular tonus. , i ' 


CONOLUSION. 


From the above observations wo must see that after total - 
transverse division of the cervical or upper dorsal region. of the 
cord there almost always results a lasting loss of the deep 
reflexes of the legs with flaccid -paralysis of the muscles, and at 
the same time there шау be no marked atrophy of muscles, no 
great alteration of the electrical reactions, and no affection of the 
grey matter in the lower dorsal and lumbar regions. No satis- 
factory explanation of the phenomena observed is as yet forth- 
coming, the cerebellar theory put forward by Bastian being per- 
haps the most feasible. More observations are yet necessary: 
before this subject, which affects one of the most fundamental 
., principles in neurology, can be satisfactorily settled. 


APPENDIX A. 


р has been stated by Thorburn, 88 а corollary to Bastian’s 
theory, that when a spinal lesion causes complete paralysis and 
loss of sensation of the legs, the deep reflexes are entirely lost. 
Bastian, in speaking of the case of a young man, with an almost 
complete transverse softening in the dorsal region of the cord, 
associated with spinal caries and angular curvature with complete 
motor and sensory paralysis of the legs, with rigidity of the 
muscles and increased deep and superficial reflexes, says “ that 
such a combination was unlooked for, because in my experience 
anything like it had never previously been met with... . . 
condition (as regards the rigidity of his legs and the exaggeration 
of the deep reflexes) was quite the reverse of what I had hitherto 
met with in cases where there was complete motor and sensory 
paralysis in the lower extremities. In such cases, as I have else- 
where pointed out, the limbs are almost invariably flaccid, = 
the deep reflexes are absent.” 

Now, when we have the pathological condition of: total trans- 
verse division of the cord, we have undoubtedly the clinical con- 
dition of total motor and sensory paralysis; but the converse . 
does not necessarily follow by any means, and’ certainly the two 
statements cannot be used as convertible terms in relation to the 
loss of the reflexes. 
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The reviewer (19) brought forward a case of total loss of 
motion and sensation (of all kinds) in the lower limbs from lateral 
curvature, but with rigidity of the leg muscles and exaggerated 
deep reflexes ; Thorburn and Bastian both mention similar cases. 
Gowers and Horsley and Malmotte give cases (already men- 
tioned) where a similar clinical picture presented itself, and due 
in each case to mere pressure on the cord, but no destruction 
of it. 

It appears, then, that if the cord is totally divided the knee- 
jerk is lost, but that if only compressed even to the extent of 
causing total loss of motion and sensation in the legs, the knee- 
jerk is retained and generally exaggerated. 


APPENDIX B. 


Since the above review was written a most important paper 
has come to hand, written by D. Gerhardt, published in the 
Deutsch. Zeitschr. f. Nervenheilkunde, Bd. vi., pp. 127-186, 1894, 
of which the following is an abstract :— 

Gerhardt first gives a short account of some of the investiga- 
tions on the subject, and points out that if a single case of total 
division of the cord with reflexes present can be brought forward, 
it would dispose effectually of Bastian’s cerebellar hypothesis. 
He mentions a case recorded by Barbé (quoted by Sternberg in 
his work, ' Die Sehnenreflexe," Leipzig and Wien, 1893), who 
examined the reflexes of the body of a man one minute after he 
had been beheaded, and found them present. Jendrássik (Deut. 
Arch. f. klin. Med., Bd. lii.) states that many well recorded cases 
are in opposition to Bastian's theory, but whether these cords 
were submitted to microscopic examination or not is not 
definitely stated. 

Gerhardt’s case was that of a man aged 18 years, who was 
gradually attacked with motor paralysis of the legs with some 
loss of sensation. There was total motor paralysis of the legs in 
three months, and total loss of all forms of sensation below the 
umbilicus two years after the onset. The muscles of the legs 
were not atrophied, and the electrical reactions were in the 
earlier stages, normal. The tendon and skin reflexes were 
markedly increased, the latter remaining so until death. The 
urine did not flow away continuously, but was passed involun- 
tarily from time to time; the bowels acted involuntarily when the 
patient was put into a bath. Bed-sores and a deep abscess near 


172 ORIGINAL ARTIOLES AND OLINICAL ОАВЕ8. 


the buttocks were present but healed before death. The upper 
boundary of the paralysis remained unchanged for four years. 
The slightest touch on the skin of the legs or of the abdomen 
caused. the legs to be at once drawn up. The legs gradually: 
became more and more contracted, so that in the third year they 
were constantly drawn up as much ав possible to the abdomen; 
they could, at first, be extended if care was taken, but later on 
there was great resistance to extension, which was manifestly 
due, not only to muscular contraction, but also to changes in the 
joints. In the fourth year the fendon reflexes began to decrease, 
and in the last six months of life they were entirely absent. The 
skin reflexes also at this time changed in quality, becoming 
slower and ‘similar to the contractions of muscles in & state of 
degeneration when tested by the galvanic current. The faradic 
and galvanic reactions gradually diminished and finally dis- 
appeared, but reaction of degeneration was never obtained. 
Death took place five years after the commencement of the 
symptoms, from erysipelas. 

On post-mortem examination an angioma of the fifth and sixth 
dorsal vertebra was found with complete compression of the cord, 
which for a length of 3-5 cm., was reduced to а band 7:5 mm. 
broad and 1 mm. thick. “In the middle of this area there was ab- 
solutely no nerve fibre or nerve cell to be seen, the whole section . 
being composed of arachnoidal tissue. Above the compressed 
area there was the usual ascending degeneration, and below it 
the usual descending degeneration. The anterior roots and the 
ganglion cells of the lumbar region were normal. (It should be 
mentioned that although those skin reflexes, which caused a con- 
traction of the whole lower extremity, irrespective of the point 
irritated, were present, yet those which show в more or less 
defensive movement dependent on the point irritated, such as the 
abdominal and the cremasteric reflexes, were absent. This fits 
in with Jendrássik's schema (Deuts. Arch. f. kin. Med., Bd. lii., 
pp. 5 and 6), who separates the first as pathological spinal, and 
the second as brain reflexes, and supposes that for the accom- 
plishment of the latter the connection with the brain must be 
maintained). . 

Gerhardt points out that the late disappearance of the tendon 
reflexes in cases such as the above is not ‘mentioned in the text 
. books, but says it is expressly brought forward in Sternberg's 
monograph (vide supra), who states that after marked flexion of 
the limbs has occurred, nutritive changes take place in the 
muscles and in joints, almost leading to an ankylosis, and that in 
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this stage the tendon reflexes may diminish. With this opinion 
Gerhardt agrees, but adds that this decrease can in no way be 
identified with that seen in Bastian’s cases in which the dis- 
appearance of the reflexes commenced at once. His case, he 
concludes, is also quite against the cerebellar theory of Hughlings 
Jackson and Bastain. 

Gerhardt says that the most probable explanation of Bastian’s 
cases is that the arrest of the reflexes is due to an irritation aris- 
ing from the lesion itself. ** We must, from the animal experi- 
ments of the Goltz school and from pathological observations in 
paralyses in cases of cortical epilepsy, which diminish after exci- 
sion of the scar, regard it as certain that at least a number of 
cortical paralyses must be considered as due to irritation and not 
to deficiency. Sternberg postulates a similarity between the 
interrupting and irritaiive actions of a lesion, whether occurring 
in the spinal cord or in the brain, and makes it a reproach to 
pathology that up to now with a so-called transverse lesion of the 
brain stem or spinal cord, only the interruption of the current 
(апа here, again, only an interruption of the pyramidal tracts) 
has been considered. The objection that in the published cases 
the reflexes have been absent for too long a time for an irritation 
to still have an effect, is refuted by the analogy with Jacksonian 
epilepsy ; Brown-Séquard (Arch. de Physiol. norm. et. pathol., 
1890, ii.) mentions cases in which paralyses, which had been 
present for twenty months, two years and even (in a case of 
Horsley’s) seven years, had been removed by operation.” 

This explanation given by Gerhardt is similar to that men- 
tioned by Herter (vide supra), and has been already discussed. 
Even in Gerhardt’s own case it is difficult to imagine that at 
some time during the five years of tumour pressure on the cord 
there would not be some irritation and a consequent loss of 
reflexes below, which was, however, not the case. 

Although Gerhardt thinks that his case disposes of the cere- 
bellar theory, yet, in fact, this is not necessarily so. For it is 
possible to imagine that while the tendon reflexes were still 
present there remained a small portion of grey matter yet un- 
affected by the scar tissue, and that it was only when it became 
absolutely destroyed that the tendon reflexes finally disappeared 
(as they did six months before death). 

This case is, then, although a most valuable contribution to 
our subject, not one which conclusively proves or disproves any 
special theory. 
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Abstracts. i 


A Case of total Traumatic Lesion of the Spinal Cord at 
the Junction of the Cervical and Dorsal Regions.—By Dr. 
Ludwig Bruns, Hannover. (Archw für Psychiatrie, vol. xxv., 
pp. 1-72; 2 plates.) 


Tms case Offers points of considerable practical and theo- 
retical importance. It is rendered especially valuable by the 
thorough anatomical examination and full report thereof, contain- 
ing critical remarks of much interest. 

History—A healthy man, aged 21, suffered, as the immediate 
result of a fall, dislocation of the spinal column between the 
bodies of the last cervical and first dorsal vertebra. The spinal 
cord at the level of the injury was completely crushed. The 
“patient survived the accident 106 days. 

Clinical condtiton one month after the acctdent.—Oomplete 
paralysis of the lower limbs with absolute flaccidity of their 
muscles. Paralysis of the trunk muscles. In the arms the 
motor disturbance was confined to paralysis of the fingers except 
, for extension at their metacarpo-phàlangeal joints. The para- 
` lysis was symmetrical. In the long flexors and the intrinsic 
muscles of the hands atrophy and the reaction of degeneration, 
somewhat more severe in the right than in the left limb. 

Knee-jerks absent each side, as also Achilles, vasti and other 
tendon phenomena. 

Sensation of all kinds absent from below the second inter- . 
costal space in front, and from below the scapular spine behind. 
At the second intercostal space itself hypersmsthesia, and down 
the arms. 

Urine dribbles away ; the bladder is never emptied without 
eatheterisation. Hard fæces are evacuated involuntarily each: 
third or fourth day. The penis is turgid, and has since the 
accident been in a condition of semi-erection, which sometimes 
. becomes complete erection on the passage of the catheter. 
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'The pupils are small, the palpebral fissures narrow. There 
is oedema of both legs. Decubitus. The skin of the legs is cool, 
very dry, and seurfy. Fever of remittent type. 

Three weeks later, 4.е., seven weeks. from date of injury, the 
patient’s condition had become somewhat different. The para- 
lysis of the lower limbs and trunk remained the same and 
characterised:by complete flaccidity of the muscles. The motility 
of the fingers had considerably improved, the interossei improv- 
ing more than the long flexors. Abduction and adduction of the 
fingers returned almost completely, but flexion of the terminal 
phalanges remained very feeble; the atrophy of the interossei 
remained marked; they responded smartly tó the constant 
current. Movement at shoulder and elbow appeared perfect, 
go also extension at wrist, but flexion at wrist was impaired. 

The limit of the anesthesia had retreated downwards, so that 
the patient derived definite sensations from skin as low as the 
level of the fifth intercostal space in front, and the level of the 
spine of the fifth dorsal vertebra behind, 

No return of the knee-jerks, or other tendon phenomena. 
Bladder, rectum, and penis continued to be in the Pond 
described above. 

The pupil of the left eye and the palpebral fissure of the might 
eye had become somewhat the wider. 

Without further alteration of symptoms except those diis 


to progressive general weakness the patient died from exhaus-. 


tion on the 106th day of illness. 

Autopsy. At the lower edge of the body of the seventh 
cervical vertebra the spinal cord was found compressed into a 
flattened band. The rootlets of the eighth cervical and first 
thoracic nerves were to be seen issuing as grey threads from the 
compressed portion of the cord. 

By microscopical search conducted on the hardened tissues in 
Weigert-stained sections, &c., it was discovered that the damage 
to the cord had been most complete at the junction of the eighth 
cervical and first thoracic segments. 

The cord there, as viewed in transverse section, was reduced 
practically to a mass of fibrous tissue ваша in thickened but 
recognisable pial membrane. 

The fibrous mass representing the did contained in it when 
examined by the Weigert stain a number of inky microscopic 
points, which were resoluble into degenerated nerve fibres when 
magnified more highly. Here and there, in certain spots, the 
cross section of an occasional single fibre would appear normal. 
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No trace of grey matter or of ganglion cells anywhere. The 
bundles of the anterior spinal root were altered almost beyond 
recognition, and completely degenerated; the bundles of the 
posterior spinal root appeared, on the other hand, completely 
normal. The author sums up: ‘ Altogether the lesion consisted 
at this level of a complete destruction of the cord throughout its 
transverse extent.” 

Traced upwards the lesion at the top of the eighth cervical 
segment still amounted practically to complete transverse de- 
struction. By the level of the middle of the seventh cervical 
segment the grey matter became normal in appearance except 
that the cells in the ventral horns took a poor stain, and seemed 
sparse in number, and the rootlets of the anterior spinal root 
seemed smaller than normal. At this level very little of the 
lesion appeared to be due to direct trauma, and the ascending 
secondary degenerations appeared fairly uncomplicated. At the 
top of the seventh segment there was no trace of trauma. 

Traced downwards, the appearances in the upper half of the 
first thoracic segment were practically the same as in the lower 
half of the eighth cervical; the anterior roots quite destroyed, 
the posterior sound. The alterations in the second thoracic 
segment were evidently in part due to direct trauma, but not 
below that segment. The lowest trace of the trauma followed 
the edge of the antero-lateral column of each side. Below that 
the descending secondary degeneration was seen quite uncompli- 
cated by traumatic extension. 

The region of trauma extended, therefore, at dpud from the 
middle of ihe seventh cervical segment to the lower part of the 

ond thoracic. Little cavities of necrotic origin, often richly 
vascular or containing fluid, lay scattered in the region of trau- 
matic sclerosis and its immediates confines. In left posterior 
column a small cavity in the sixth cervical segment. 

Anterior roots, destroyed in eighth cervical and first thoracic 
segments, severely damaged in second thoracic and seventh 
cervical segments. Posterior roots of the seventh and eighth 
cervical and of the first thoracic not injured in their extra spinal 
course, but posterior roots of second thoracic severely damaged. 

Secondary Degenerations.—Upwards: gradual diminution of 
degeneration until it is confined to the median posterior and a 
small part of the external posterior column, to the ascending 
antero-lateral of Gowers and to the direct cerebellar tracts. 

Downwards: In the posterior columns two symmetrical 
patches of sclerosis extending down to the fifth thoracic segment 
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in & position somewhat lateral to and parallel with the lateral 
edge of the median posterior column. The crossed pyramidal 
tracts and two symmetrical crescentic antero-lateral areas of 
degeneration are traceable even into the sacral region. The cord, 
except in the tracts of degeneration, appears in every way normal, 
with the possible exception of the cells of Clar¥e’s column. 

The author concludes that the posterior roots of the upper 
thoracic spinal nerves must contribute to the formation of Goll's | 
column, although Marie, from previous evidence, has concluded 
that they do not. He also di&cusses the meaning of а pair of 
sharply defined spots of degeneration in the dorsal angle of the 
two median posterior columns at the lower end of the second 
thoracic segment. He points out that Tooth has figured: similar 
patches in a case of lesion а& the same level. Author concludes 
that they are probably definite tract degenerations. 

' The author points out that if the clinical condition is compared 
with the best accessible data (Ross, Thorburn), the site of lesion 
of the motor parts would be expected to extend into the first 
thoracic segment, while the lesion of the sensory path would be 
as low as the fifth thoracic segment. The condition found post- 
mortem accorded much much more nearly with the data known 
for the motor localisation than with that known for the sensory. 
He concludes, however, that the motor nuclei for the interossei 
of the hand must extend upwards into the seventh cervical 
segment. He further points out that the circumstance that the 
spinal centres for muscles extend over several segments, must 
render more difficult and uncertain the localisation of spinal 
injuries by means of the paralyses resultant, and that the 
diagnosis will have to rest upon careful comparison of the in- 
dividual paralyses and pareses. He insists on the resemblance 
of the relation between motor and sensory symptoms in his case 
to the relation which Thorburn has pointed out to exist usually 
in cases of injury to cauda equina, namely, that the motor dis- 
turbance tends to occupy a higher segmental level in the cord 
than does the disturbance of sensation. 

The author points out very rightly that the condition of the 
pupils and’ palpebral openings in this case indicates that 
Klumpke’s conclusion (from clinical data) that the eye fibres of the 
sympathetic left the cord entirely in the ramus communicans of 
the first thoracic nerve is too restricted, and that some of the 
fibres probably run by the second and third roots as well (a con- 
clusion in harmony with experimental observations obtained in 
the cat and monkey, which render it probable that the main 
course of the eye fibres 1s via the second root). 
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The author considers that the case supports very strongly the 
view of Bastian and Bowlby as to the-condition of the tendon 
phenomena and skin reflexes in total transverse lesions of the 
thoracic or cervical regions of thé cord. A depression of reflex 
activity for 106 days is of too long persistence to be explained as 
the effect of shock. He points out that the absence of knee- 
jerks is all the more remarkable in the presence of the advanced 

- pyramidal degeneration demonstrated to exist in this case 
throughout the lumbar region. There was, it is true, a slight 
degenerative change found in some of the muscles and nerve 
trunks of the lower limb (the nerve to the vastus internus and 
crureus, and those muscles themselves do not appear to have 
been selected for examination), but the roots and cord were 
absolutely healthy, except for secondary degenerations in the 
latter. The condition of the muscles and peripheral nerves 
certainly could not account for the absence of the knee-jerk. 
The case affords positive proof of lasting paralysis and flaccidity 
of the muscles of the lower limbs, with loss of knee-jerks and 
skin reflexes, and permanent paralysis of bladder and rectum, in 
result of total transverse lesion of the cord at junction of its 
cervical and thoracic regions. 

The anatomical report is illustrated by excellent coloured 
figures of microscopical preparations made from the cord at the 
levels most important for the investigation of the case. 


C. S. SuxgINGTON, M.D. 


, Spinal and Neural Lesions and Knee-jerk in Diabetes 

Mellitus. 

Minor' described alterations in the posterior spinal columns of 
a youth who had died of diabetes, consisting of a lighter hue of 
certain tracts in those columns (after hardening in potassic 
bichromate), which were the seat of slight degeneration, together 
with some fatty bodies, chiefly found along the walls of the 
vessels, 

Sandmeyer also reported slight alterations in the posterior 
columns of the cord in diabetes mellitus ; and so did Leyden. 

R. T. Williamson? more recently published two such cases. 
One, aged 52, had markedly atheromatous arteries, especially 
those supplying certain wasted and parecified muscles, the nerves 


! Archives de Neurologie, t. xvii., p. 891. 
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to which latter, on the contrary, appeared normal. There were 
numbness and tingling in the fingers; loss of knee-jerks, which, 
however, returned but were not made note of during the last two’ 
months of life. No ataxy in walking was observed, and no note 
was made of symptoms of tabes. 

The fresh cord looked normal to the naked eye, but when 
hardened in Muller's fluid parts of the posterior columns looked 
pale. In the dorsal region, this change affected different portions 
and extents of Goll's and of Burdach's columns (but chiefly the 
former) at different levels. In the lower cervical region, it 
affected the whole of Goll’s columns, and them only; and in the 
highest cervical region, the posterior two-thirds of these columns. 
Miscroscopically, the changes in these columns were only slight, 
consisting of ‘slight excess of neuroglia connective tissue"; 
swelling of many nerve fibres; reduced size of outer part of 
myelin ; swelling of many axis-cylinders; and by Marchi’s 
method of staining, scattered degenerated (blackened) fibres in 
both posterior median and external columns. 

In the other case, with loss of knee-jerks, a similar ET 
affected the upper lumbar region extensively, implicating the 
middle portions, and most of both median and external 
posterior columns ; inthe upper dorsal region, the whole postero- 
external columns alone; in the upper cervical region the posterior 
half of the postero-median columns alone. 

' These changes are attributed to the diabetic toxemia. 

Nonne, Hichhorst, and Grube found degenerative changes, or 
neuritis, of peripheral nerves, occasionally, in diabetes, and with 
loss of knee-jerk. As to the knee-jerk, taken collectively, with 
all their individual differences, the cases reported by various 
observers in which the knee-jerk was lost in diabetes amount, 
on the average, to some 35 to 40 per cent. of the whole. Some 
look on this symptom, when occurring in diabetes, as of grave 
prognostic significance ; others make little of it in this regard. 

Dr. Karl Grube! recently published his experience on the 
knee-jerk in diabetes, adducing 181 cases as being sufficiently 
definite for this purpose. ОЁ these, the jerk was normal in 118, 
increased in five, and absent in thirteen. Of the five in which 
it was increased, the condition in three was said to have been 
that not of true diabetes, but of glycosuria in neurasthenics, and 
the increase of jerk attributable to their general neurosis. Of 
the thirteen in which the jerk was absent, the diabetes was 


1 Abs. in Lancet. March 17, 1894, p. 689, from Neurolog. Centralblait. 
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severe in four, and of these one had profound neuritis. In the 
remaining nine the diabetes was slight, but of these two had 
tabes, one was so obese that the absence of knee-jerk might have 
been due to this, and in one slight knee-jerk existed on one side. 
Thus, of the 131 there were only ten (perhaps only eight or nine) 
examples of uncomplicated diabetes with loss of knee-jerk. 

With reference to these cases and statistics of Grube, the 
Lancet very rightly suggests that they may largely refer, in 
reality, to examples of temporary glycosuria, especially occurring 
in the gouty, and not to true progressive diabetes mellitus; and 
that neuritis may possibly explain the loss of knee-jerk when it 
occurs. 

ү W. Junius Мок, 





Reusselaer on the Pathology of the Caisson Disease. 
New York Medical Record, August, 1891. 

This paper, based on a history of two cases of the disease, and 
a review of twenty-seven autopsies, with a full bibliography, con- 
stitutes the '' Merritt E. Cash Prize Essay” of the New York 
State Medieal Society, 1891. . 

Including, as it does, a very full and carefully reasoned dis- 
cussion of all the theories of this disease, it not only throws great 
light on an obscure subject, but enables anyone who will read it 
carefully to get п good working grasp of its pathology, and to 
explain easily and completely nearly every symptom it presents. 

In the two cases first mentioned, symptoms of paraplegia 

manifested themselves in thirty minutes and in five minutes 
respectively, after the locking out of the Caisson was completed. 
- In Case 1, with a good family history, and absence of syphilis 
and alcohol, the trouble began with a slight pain in the abdomen: 
he began to improve at the end of & week, and in six months 
could again walk quite well. 

In Case 2, there was a marked family history of phthisis, and 
to this the patient had added alcoholism and syphilis, the latter 
being contracted three years before the Caisson disease. 

The paraplegia in this case was preceded by giddiness, weak- 
ness and pain in the head and legs; he got steadily worse, 
developed a gangrenous bed-sore, and died in about five weeks. 

‘On examination of the cord after hardening, marked patho- 
logical changes were found in the dorsal region over an area of 
two inches. These affected specially the posterior and adja- 
cent lateral columns, but the grey matter was normal. The 
microscope showed destruction of nerve tissue with degeneration 


189 i ABSTRACTS. 


or absence of axis-cylinders, and increase of neuroglia at the focus 
of the lesion, with ascending and descending degeneration above 
&nd below it. 

The first twenty-five autopsies, which are defective. both in 
examination and in reporting, show, so far as they go, congestion 
or softening of the cord; congestion of the brain and of most of 
the internal organs. 

Then follow two cases in which a microscopical examination 
of the cord was made, and this ‘shows, much as in the author's 
own case, & diffuse parenchymatous myelitis with its focus 1n the 
lower dorsal region, to which the author gonaludes that Caisson 
disease is due. 

For the purpose of discussing the theories of causation he 
groups them under three heads. 

(1) The theory of exhaustion and cold. 

(2) The gaseous theory. 

(8) The theory of congestion with sequele, which are: (a) 
Black blood. (b) Evolution of gas in blood vessels. (c) Hæmor- 
rhage. (d) Acute revulsive anjmia. (e) Comparative stasis. 

(1) Attributes the pains to rheumatism, and the paralysis to 
reaction after exhaustion, and not to inflammation. Yet con- 
gestion, effusion and inflammation are found post-mortem, and 
again, exposure to cold and exhaustion, as in winter, does not 
produce similar symptoms. 

(2) Which is concerned specially with the idea that gas is 
set free in the blood on the withdrawal of pressure, is the theory 
which the author specially attacks, while, as we shall see, he 
gives his adhesion to the theory of congestion with the sequele of 
comparative stasis (8 e). 

This theory (2) has many supporters, and the experiments of 
Paul Bert are quoted to prove the evolution of gas in the vessels; 
but the author points out that Bert himself shows that it 
requires @ pressure of at least five atmospheres followed by 
withdrawal of pressure within three minutes, to produce bubbles 
of gas in the vessels, while men are practically never subjected 
to so great a pressure, or to such rapid withdrawal, so that gas 
cannot be the cause of their symptoms. 

The author further quotes the experiments of A. H. Smith, to 
show that the amount of gas that can be evolved from the blood 
is really very small, while he points out that a considerable 
quantity of air can be slowly introduced into the vessels without 
effect. 

He also pomts out that the advocates of the gaseous theory 
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acknowledge that length of exposure to pressure increases the 
danger, while physical laws make it probable that the blood 
absorbs gas as quickly under increasing pressure as it gives it 
out under diminishing pressure ; so that length of exposure to 
pressure beyond a few minutes does not increase the amount of 
gas absorbed, or the amount that will be given out on removal 
of pressure, and the gaseous theory thus fails to explain the 
increased danger of lengthened exposure to pressure. 

Again, it has been shown that birds and amphibia can stand 
much higher pressures than mammalia without inconvenience ; 
but the physical laws which govern the saturation of the blood 
with gas apply equally to all these classes of animals, and we 
shall see presently that the theory of congestion followed by 
stasis suffices to explain these points where the gaseous theory 
fails. 

The theory of congestion followed by black deoxygenated 
blood is founded on the supposition that the congestion and 
deficient circulation in all the internal organs during the 
exposure to pressure does no harm, because there is an excess of 
oxygen in the blood; but when the pressure is removed the 
blood becomes poor in oxygen, and then the congestion does harm, 
and there is an accumulation of effete matters. 

As a matter of fact, under the pressures in common use there 
is but little alteration of the oxygen in the blood, and as the 
author further points out, the accumulation of effete matters 
would be too slow to account for the prompt effects often seen. 

The theory of congestion followed by the evolution of gas is to 
а large extent open to the objection urged against the gaseous 
theory alone. 

The theory of congestion followed by hemorrhage is disposed 
of with the assertion that the hamorrhages found have never been 
large enough to press on the cord and cause paralysis. 

As to the theory of congestion followed by acute revulsive 
anæmia, the author quotes Moxon, to the effect that the brain 
can withstand very great pressures if it is not removed too 
quickly, and also as to the poor blood supply and natural difficulties 
affecting the circulation of the cord and cauda equina. 

Also Gowers, as agreeing with Moxon that the lesion is due 
to в revulsive anemia, t.e., first a congestion due to the pressure 
driving blood from the surface of the body followed by anemia 
ав the conditions are reversed. 

And Twynam, as further suggesting that the increase it pres- 
sure drives some cerebro-spinal fluid out of the cranium into the 
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spinal canal, &nd that this, by pressure, produces anmmia of the 
cord. 

The author, however, disposes of all these suggestions on the 
ground that the cord is not found to be anwmic, but almost 
invariably congested. 

We now come to the theory which the author supports, that 
of congestion followed by comparative stasis, and he quotes Smith 
and Nixon as showing that the vessels of the deep organs are 

first paralysed by continued over-distension, and then, as the 
pressure is removed, there is a Баа loss of arterial vis & tergo, 
so that stasis supervenes. 

Also Professor Birmingham as to the special difficulties of 
the arterial circulation in the lower part of the cord, which tend 
io favour the occurrence of stasis then under the above con- 
ditions. 

And some experiments of C. A. Herter, which show that 
occlusion of the abdominal aorta and vena cava at once produces 
paralysis of the lower extremities. 

Finally, the author points out that the two things which slow 
the blood current are (1) paralysis of the vessels in deep-seated 
organs by continued over-distension, the paralysis being greater 
the longer the exposure to the high pressure; and (2) the general 
fall of blood pressure which ensues when, with the removal of 


pressure, the vessels in superficial parts are again freely open to, 


the blood stream. 

The result to the deep organs is stasis, perhaps thrombosis, 
with correspondingly deficient nutrition. 

In favour of this he adduces the increase of urine which 
takes place under the plus pressure as evidence of increased blood 
pressure in the kidneys, as well as of diminished functional 
activity in the skin. 

The evil effects of alcoholism and debility he explains by 
reference to these powers of diminishing the resistance of the 
vessels to over-distension. 

Of obesity by the fact that the obese have more blood than 
the thin, and hence the congestion of their deeper organs will be 
greater. 

While the protection of repeated exposure is said to fs due 
to the vessels gradually acquiring power (as is also the case in 
birds and amphibia) to withstand the plus pressure. . 

Increased duration of pressure increases as we have seen the 
eongestion and paralysis of vessels, and exposure to cold and 
moisture causes general debility and fatigue and weakens the 
vasomotor system; while, on the other hand, the gaseous theory 
quite fails to explain any of these points. 

The evil action of heart disease, kidney disease, lowered 


vitality, or old age is quite obvious; while the anatomy and ' 


physiology of the circulation of the dorsal cord- explain the 
frequency with which it is affected. _ 


A. Hata. 
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THE honour of presiding over this Society is one of 
which I am peculiarly sensible, and I am grateful to the 
Council, and . Members for bearing in mind that at one 
period of my career I was more or less a neurologist, though 
the name was not then invented. I was, in fact, one of a 
band of men enthusiastically engaged in the study of the 
nervous system and the diseases to which it is liable; and 
my oldest and best friends are still among those with whom 
I thus became associated. 

I might well take as the subject of my address the 
stupendous progress realised in our knowledge of the physio- 
logy and pathelogy of the nervous system since that time. 
Lockhart Clarke was only then giving us a definite idea of 
the structüre of the spinal cord and bulb, and Brown-Séquard 
was publishing his brilliant researches on the function of its 
. different columns and strands of fibres, and on the motor 


. and ‘sensory paths. The ophthalmoscope, Helmholtz’s 


splendid invention, had not then been applied. to the study 
of diseases of the brain. The two last names, both immortal 
in the annals of science; I bring together because they have 
been erased by death from the lst of corresponding members 


of this society during the past year. At that time Charcot, 


! Being the Presidential Address to the Neurological Society of London, 
January, 1895. 
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whose loss we had to deplore in the previous year, had only 
just entered upon the extensive field of work afforded by the 
Salpêtrière, and his gigantic contributions to neurology were 
still in the womb of the future. Virchow’s, teachings with 
regard to embolism and its results had not been applied to 
cerebral pathology, and our teachers of that day spoke of red 
or inflammatory softening. The significance of the knee- 
jerk was unknown. The localisation of cerebral functions 
was scarcely even dreamt of: Broca’s identification of the . 
third left frontal convolution as the seat of articulate speech, 
the first instance of the kind, had, it is true, been established ' 
for some time ав an isolated fact. Then as Dr. Hughlings 

Jackson was pointing the way by & new interpretation of 
clinical observations, Hitzig and Ferrier stepped in, and, the 

latter especially, by a series of experimental investigations, 

as profound in conception and as fruitful in result as any in 

the history of physiology, mapped out the cortex according 
to the functions of the different convolutions. 

In the short time during which I shall occupy the 
attention of the Society, however, I shall not attempt any 
. Such comprehensive review of the progress in our knowledge 
of diseases of the nervous system or an exposition of any 
special form of nerve disorder. Still less shall I emulate 
former Presidents of this Society who have made of their 
introductory addresses important contributions to our 
knowledge of the anatomical structure, or of the physiology 
of the nervous system. I should only lay myself open to 
criticism from the youngest member here present, but I am 
encouraged by the example of Dr. Gowers to carry out the 
idea which suggested itself to me as soon as I learnt that the 
responsibility of addressing you had devolved upon me. It 
is to bring to your notice certain speculations as to the 
nature of nerve force and as to the constitution and mode of 
action of the nervous system which have long occupied my 
mind. : | 

‘Dr. Gowers, in his admirable address before the Medical 
Society of Manchester, has rendered me a double service. 
He has vindicated in eloquent and convincing language the 

utility of speculation and hypothesis as inspiring and 


BRAIN ORIGIN. 187 


directing thought, and suggesting and guiding experiment, 
thus clearing my way and making any such effort on my 
part unnecessary, and again by his lucid and exhaustive 
discussion of the dynamios of life, he has spared you and me 
much detailed exposition, which in my hands might have 
been tedious. ' He has given increased vividness and preci- 
sion to the notion of nerve force as a mode of motion corre- 
lated with the more familiar modes of motion, heat, light, 
electricity, chemical action, and mechanical energy, and also 
to our ideas as to the nature of the various stimuli which 
excite nerve action, pointing out that, like the concussion 
which explodes nitro-glycerine, or the heat which fires gun- 
powder, or the electric spark which determines the sudden 
' combination of a mixture of oxygen and hydrogen, they are 
essentially added motion. 

Nerve action, whatever the difficulties of giving a chemical 
explanation, can scarcely be other than motion liberated by 
molecular change, in other words by chemical change in the 
highly specialised nervous structures. 

We cannot so clearly as in the case of muscular action 
show that the development of nerve force is attended with 
an increased output of CO, and water and obtain a quantita- 
tive evaluation of it by the amount of oxidation required for 
its production, but I think we may say that we have absolute 
proof that nerve force is liberated by æ process which for 
want of a better term we must call chemical in the depen- 
dence of the functional activity of the great nerve centres 
upon a due supply of oxygen. This is best shown by the 
successive suspension from above downwards of the func- 
tions of the cerebral cortex, basal ganglia, and of the vital 
bulbar reflexes when the supply of the oxygen is cut off, or 
when the oxygen of the hemoglobin is replaced by the an- 
esthetic gases or vapours. From the fact that oxygen so 
evidently takes part in the process, it would almost seem as 
if the nerve motion were liberated by atomic rather than 
molecular changes, though pa is not a ешр соп- 
clusion. 

There are many considerations which appear to indicate 
_ that nerve force must be characterised by intensity rather 


omar 
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than by quantity—that, for example, it would compare in 
quantivalence of motion with static or faradic electricity 
rather than with galvanism. A single cell with an adequate 
coil and core can yield faradic currents of intolerable strength, 
and it has been said that the electric force required to dis- 
sociate the hydrogen and oxygen of a grain of NACE quus 
make в very respectable thunderstorm. 

Among these considerations is the fact already alluded 
to, that it has never been posstble to distinguish and measure 
the products of the oxidation by means of which nerve 
energy is liberated. Another is the remarkable promptitude 
of nervous operations of every kind, and the accurate adjust- 
ment of response to stimulus. Yet another is the mar- 
vellously minute dose of drugs acting upon the nervous 
system which is sufficient to produce striking effects. If 
the correlation of forces is to apply to the physiological 
effects of drugs—which is an article of scientific faith—then 
the chemical change in the morphia molecule must be equal 
and opposite to the change in the constituent molecules of 
the cerebral cortex which the morphia neutralises when it 
suspends the cortical fanctions. 

Now the chemical correlative of intensity as the charac- 
teristic of nervous energy is the existence in the nerve 
centres of a substance possessing high chemical tension. 
By this is meant, not simple instability, not necessarily 
instability at all, but a molecular structure in which the 
atoms are grouped in a way which is not in accordance with 
what may be called their natural affinities, so that if once 
free to move they would ‘rearrange themselves more or less 
abruptly and perhaps violently in a totally different manner. 

Instability may be described as a readiness to yield to 
the disintegrating influences of forces acting from without ; 
chemical tension implies the existence of an intrinsic ten- 
dency which under special conditions determines change in 
a definite direction and with a certain degree of energy. : 
Nitro-glycerine, for example, or gun-cotton does not undergo 
gradual decomposition, and the former even resists the appli- 
cation of flame, while concussion determines in both a 


re-arrangement of the constituent elements attended with 
violent explosion. 
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Now nitrogen is the element which lends itself to sudden 

disruption of a complex molecule. It has very weak affinity 
` for hydrogen and oxygen, none at all for carbon, while 
carbon, hydrogen and oxygen have powerful affinities for 
each other. The tension in nitro-glycerine and gun-cotton 
is brought about by the substitution of NO, for hydrogen in 
the molecule of glycerine or cellulose. Before this the 
molecule was stable but was ready to burn; 4.е., its 
carbon and hydrogen to leave their combination with each 
other and combine with oxygen. The introduction of 
additional oxygen in the NO, upon which the associated 
nitrogen has only a feeble hold may be compared to the 
mixing of oxygen with coal gas. 

The chemical tension by means of which nerve force is 
evolved would not be of the same character as that exempli- 
fied by nitro-glycerine but would more probably resemble 
that produced by the forced departure from a stable mole- 
cular type, as, for example, by the successive removal of | 
‘hydrogen from the ammonium molecule. Amides, imides 
and nitrites are formed as one, two and three equivalents of 
hydrogen are abstracted, in which the affinity of nitrogen for 
hydrogen, which is satisfied in the ammonium molecule, is 
left increasingly unsatisfied, each step in the process, 
generating an increasing tendency to return to the natural 
molecular structure. It is this inherent tendency towards 
a normal balance of affinities and forces which for want of a 
better term we call chemical tension. 

When we contemplate nervous force from a chemical 
point of view an obvious conjecture is that, whereas most 
forms of nerve action are attended with chemical change in 
the direction of oxidation and ‘disintegration, the impinging 
of sensory impressions on the cerebral cortex, not giving 
rise to ifnmediate response of any kind but registered as 
memory, may be attended with change of & converse char- 
acter, integration of molecules and structure by means of 
which the mental picture is rendered more or less permanent. 
Another reflection which forces itself upon the mind is that, 
when the energy liberated in all the various forms of nervous 
activity has been accounted for by chemical changes in the 
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nervous structures concerned, and nerve force has been cor- ' 
related with other modes of motion, we are left with sensa- 
tion, consciousness and the higher mental operations as ` 
surplus. We cannot bring them into the reckoning at all; 
the phenomena of mind are outside and above and in excess 
of the material changes which subserve their manifestation. 
Turning now to a speculation of another kind, I think I 
am not misrepresenting the prevailing idea as to the nature 
of nerve force, and as to the relation between the nerve © 
centres themselves and between them and the periphery, 
when I say that nerve force is considered to be energy 
which is transmitted: from point to point of the ‘nervo-mus- 
cular apparatus; that, for example, in the production of 
muscular action a certain force is supposed to be generated 
in the centre and transmitted to the muscles upon which it 
acts as a stimulus, the muscles awaiting passively the added 
motion in response to which they develop mechanical energy. 
This idea of the origination and transmission of energy per- 
vades our entire conception of nervous operations, a centre 
or end organ being looked upon as the passive recipient of 
an impulse or force which is evolved in the centre in which 
the energy is liberated and from which the impulse starts. ' 
Now it has long seemed to me that a conception which 
better fits in with all the phenomena of nervous action is, 
that instead of this passive attitude of the perrphery and 
centres one to the other and of the centres, sensory and 
motor alike, towards each other, the relation in all cases is 
one of mutual tension or resistance—that is, that at all 
' points specialised for the liberation of nerve motion, latent ' 
energy is generated and exists in a potential form, which, in 
the absence of restraining conditions would become active, . 
and that the restraining condition is a counter-balancing 
energy developed in the centres or peripheral nerve expan- 
sions with which any given point is connected by nerve 
fibres. T . 

In a galvanic battery, which may be'taken as an illustra- 
tion, the powerful affinities of sulphuric acid and zinc are 
held in check so long as there is no-connection between the 

carbon and zinc elements; and a state of tension or charge 
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exists in the wires carried from the carbon and zinc respec- 
tively which, when the number of cells is sufficiently great, 
is betrayed by the leap of a spark from one electrode to the 
_ other, or by the passage of a current through water which 
it decomposes on its way. 

The telegraph wires, again, in the intervals during which 
no messages are passing are not simply in a passive state ; 
they are charged with electricity by the batteries at the two 
ends which are held in an equilibrium of mutual resistance 
through the charge which they communicate to the wires, so 
. that disturbance at one end in a plus or minus direction 
gives instant rise to a disturbance at the other, corresponding 
exactly both in direction and in degree. The telegraphic 
instruments are,so to speak, in touch with each other. The 
game may be said of the nerve centres and peripheral nerve 
endings; they feel each other by the exercise of a sort of 
opposing ‚pressure from each end through the connecting 
nerves, like two fencers whose swords are crossed. 

Without saying that this conception removes the diffi- 
culty in understanding the marvellous correspondence of 
sensations with impressions, or the equally: marvellous ad- 
justment of muscular movement to motor nerve impulses, 
it may perhaps bring it nearer to our comprehension. 

All who have attempted to grasp the mystery of nervous 
action have recognised that the nerve endings are highly 
specialised and endowed with some powers allied to those 
of the centres. This is especially evident,in the case of the 
sensory nerves, and attains its highest development in the 
retina and auditory nerve. The termini of the cutaneous 
nerves must equally be specialised though the apparatus is 
less'conspicuonus, and, just as it is not light or sound which 
is transmitted to the brain, but nerve motion set up in the 
retina or auditory expansions by luminous vibrations or 
sonorous pulsations, so nerve motion is excited in the nerve 
endings of the skin by impressions of various kinds. In the 
eye and ear it is seen that ‘structures are employed similar 
to those found in the nerve centres, having presumably 
therefore similar endowments, and in particular the power 
of generating nerve energy, and although nerve cells are not 
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recognisable in the skin, the specialised nerve endings must 
possess a power corresponding to that of the retinal expan- 
sion. There can be no difficulty, then, in supposing that at 
the sensory terminal distribution generally, force is con- 
tinuously generated and maintained at a certain degree of 
tension, which is balanced and resisted in the nerve centres 
by force there generated. 

In the same way the relation between the motor nerve 
endings and the motor nerve: nuclei in the cord would be 
one of balanced tension. The muscular tonus which gives 
rise to the knee jerk would appear to be the peripheral 
expression of such a relation. 

The various сеп}тев again in functional association with 
each other will stand in this relation of mutual stress, each 
generating force which exactly balances that of the asso- 
ciated centre or ‘centres during repose, and the one respond- 
ing to the slightest change set up by-a stimulus in the 
other. 5 

We may compare this relation of different nerve centres 
to two groups of men engaged in a tug of war. There is no 
movement in one direction or another so long as the two 
sides are exactly balanced in strength, but let one man slip, 
or become exhausted, or another gain a better foothold, and 
there is at once a movement in one direction or another of 
every member of his own group, which is accompanied by 
an exactly corresponding movement in the other. Another 
illustration may be suggested as perhaps illustrating the 
relation between & centre and a nerve end—a small group 
of men at the long arm of a lever resisting or compelling 
movement of a much larger group at the short end. 

This relation of mutual tension and reciprocal control 
covers the whole field of operations governed by the nervous 
system. No separate mechanism of centres and nerves is 
required for thermal, trophic and inhibitory operations. 

. The centres and nerves which subserve sensation and 
motion are also employed in the liberation and control of 
heat. The thermal centres supposed to be identified and 
localised by experiment practically comcide with and are 
the same as the motor centres. As regards the part taken 
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by the nervous system in the production and regulation 
of the body heat, it would appear from the occurrence of 
hyperpyrexia after fatal injuries to the brain, and'in the 
course of certain diseases simultaneously with extreme ner- 
vous prostration, and from the rise of temperature sometimes 
observed after sudden death or very rapidly fatal disease, 
that the tendency in the blood and tissues is to oxidation 
and excessive heat production, this being held in control 
by the nervous system.  The'higher temperature found in 
the paralysed side in the hemiplegia points to the same 
conclusion. It seems probable that pyrexia may result 
sometimes from acceleration of oxidation in the structures 
overcoming the central thermotaxic control, at others from 
impairment of the control exercised by the nervous system. 

In the same way this conception of the relation between 
the periphery and centres and between different centres goes 
far to explain inhibition. The normal relation between all. 
parts of the nervous system would, in fact, on this hypothesis 
be one of mutual inhibition or control, and it would follow 
that & powerful impression on one centre, in other words, 
an unusual development of energy, at a particular point, 
might at the same time excite increased activity of one set 
of associated centres, and resist and annul increased motion 
in another centre or set of centres. 

One of the most remarkable examples of inhibition 18 
seen in the prevention of an attack of Jacksonian epilepsy 
by tightening a ligature round the limb which is the seat of 
the initial convulsion. A coarse lesion exists in some part 
of the motor cortical area ; irritation dating from this lesion 
sets up from time to time convulsive movements in the limb 
whose motor centre is the seat of the disease, and yet 
although there is irritation in the motor centre itself, the 
convulsion can not unfrequently be arrested by a tight cord 
round the limb. A fact like this can scarcely be understood 
except on the hypothesis that the periphery and centres hold 
each other in mutual control. 

So with regard to trophic influence. The nerve endings 
in skin and muscles are identified in their nutrition with 
the structures to which they are distributed. The muscles, 
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indeed, may almost be looked upon as'end-organs of the 
motor nerves. Through this community of structure and 
nutrition with the nerve terminations it seems to me that 
the tissues will take part in the maintenance of the tension 
between periphery and centres, while in turn the nerves will 
influence the nutritional processes in the tissues just as, by 
way of analogy, heat and electricity condition chemical 
action. 

We see nutrition of the tissues disturbed by influences : 
transmitted both along motor and sensory nerves with or. 
against the direction of the physiological nerve impulses. 
The results are more striking in the latter case, as is exem-  , 
plified by acute bed-sores, herpes and ulcerations, all of ` 
which are excited by disturbing influences transmitted from 
the cord along the sensory nerves to the skin. 

It is remarkable, again, that in herpes the most common 
if not the most interesting illustration of trophic lesions, 
the vesicles come out in scattered patches so that only a 
`- small part of the area of skin, to which the nerves conveying 
the disturbing influence are distributed, is affected. In 
some cases of frontal herpes, however, the skin of the entire 
region may subsequently undergo atrophy, and be left thin 
and glistening; and after a severe blow on the side I have 
seen two intercostal spaces crowded with vesicles from the 
seat of the injury to near the edge of the sternum. Perhaps 
Dr. Head, who has made such excellent use of herpes in his 
instructive researches with regard to cutaneous tenderness 
in visceral disease, can tell us whether the groups of vesicles 
occupy approximately the same situation in different cases. 
A certain degree of constancy is suggested by’ the patch 
which always appears on the back in zoster. 

Herpes is often attributed to irritation or inflammation 
of a nerve, but it appears to be the result of a central dis- 
turbance, probably reflex, and not in any true sense of a ` 
. neuritis. Labial herpes is curiously associated with the 
general commotion of the nervous system, of which rigor ів. 
‘the expression, and zoster in all its varieties is probably a 

visceral reflex. As Dr. Head has pointed out, the distribu- 
` tion of the patches is in relation with a segment of the cord, 
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and not with the termination.of а given nerve or nerves. 
The neuritis which undoubtedly exists and keeps up the 
pain may be secondary to. the central explosion, and, like 
the herpes, due to it. ` 

Another point, of no importance in itself, but worthy 
perhaps of a few minutes’ thought and attention, is the 
localisation of tactual impressions. From the earliest days 
of experimental investigation it has been recognised that 
division of a sensory nerve did not extinguish sensation in 
the skin to which it is distributed in the same definite way 
that division of a motor nerve paralyses muscles, and it is 
found that there is overlapping of sensory areas. This 
` appears to prove conclusively that the localisation of an im- 
pression on the surface is not due to conduction of the nerve 
motion along an individual fibril starting from that particular 
point. Every papille of the skin would, on this supposition, 
need to have two or more nerve fibrille, and it is already 
difficult to imagine that the cutaneous nerves can contain a 
sufficient number of fibrils to supply every point on the 
surface, however finely the axis bands may be sub-divided. 
The localisation of a sensation, it seems to me, must be 
effected by a sort of triangulation. In land surveying the 
exact position of a distant point is fixed by measuring the 
angles‘at the base of a triangle of which it forms the apex. 
So an impression made on a given spot excites nerve motion 
which is conveyed to the spinal cord by two or more nerve 
filaments approaching the spot from different directions, and 
its precise localisation is arrived at by continuous experience 
based upon the relative intensity of the motion set up in 
these converging nerve filaments. Impressions on adjacent 
parts will send currents a little more intense along one 
channel, a little less along another; and it must be by com- 
bination and comparison of the motion reaching the cord by 
these different channels that the point of origin is recognised. 
The entire papillary layer of the skin is, in my apprehension, 
в sentient expansion—a tactile retina, tapped at points'more 
or less close by the sensory nerves. 

A further difficulty in accepting the idea that the localisa- 
_ tion of a sensory impression is due to transmission along a 
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single infimtely. minute fibrilla proceeding directly from the 

point of origin to the cord, arises when we consider what 

' happens when a sensory nerve is re-united after division. 
Nothing could be more improbable than that the coaptation 
should be so exact that every one of these fibrils should meet 
so that the continuity of each should be restored, without 
which sensory impressions would be wrongly placed. On the 
supposition under consideration the accurate localisation of 
sensations would not depend on the continuity of individual 
fibrils, but would be re-acquired by experience pari passu 
with thé re-opening of the paths for centripetal impressions. 

The reunion of & mixed nerve opens up further ques- 
tions. It must happen that sensory fibres on the proximal 
side of the section wil find themselves end to end with 
motor fibres on the distal side, and, in the absence of some © 
condition which prevents it, they would unite, to the con- 
fusion of the nervous arrangements of the muscles and skin 
supplied. Apparently, however, this does not take place, 
and it must be assumed that efferent impulses, on the one 
hand, and afferent tendencies on the other, determine the 

_establishment of the new communications.’ This implies 
some sort of dynamic influence from both proximal and 
distal ends, which is not easily understood on any other 
hypothesis than that advanced this evening, namely, that the 
nerve nuclei in the cord and nerve expansions in the muscle 
and skin stand in a relation of mutual tension, which tension 
exists in the nerves. 

I will conclude this halting дагаа by а few remarks on 
the much-debated question of the unity or multiplicity of 
the conductors of sensory impressions. 

An important point which Dr. Gowers brings out is that 
the conduction of impulses along nerve fibres is effected 
by molecular change, ав well as the evolution of nervous 
energy in the. centres, and by change probably similar in 
kind, though differing in degree and especially in intensity. 
This conception &ppears'to me to remove all necessity for 
postulating the existence of special conductors and centres 
for tactile, painful and thermal sensations. 

The basis for this assumption is the fact that the 
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different forms of sensibihty are not necessarily impaired 
concurrently, but that one may survive when the others are 
lost or perverted. But the degree or kind of motion making 
the impression is different in each case, and the motion set 
~ upin the conducting fibres and communicated to the sentient 
-centres must be different. A tactile impression has only to 
be intensified to produce pain, and in certain states of the 
nervous system, central or peripheral, the lightest touch is 
intensely painful. Heat, again, and cold— which last, by 
the way, must subtract motion—carried beyond a certain 
point cease to be distinguished one from the other, the only 
sensation being one of pain. 

Neither the experiments nor the clinical observations 
which have been held to demonstrate the separate paths 
and centres for these different modes of sensibility have at 
any time seemed to me conclusive; the lesions or morbid 
changes or drugs supposed to affect certain special fibres 
and centres may more probably impair the susceptibility of 
common or general conducting paths or termini to certain 
modes of motion, or their power of taking on such motion. 

A consideration which has always seemed to me incon- 
sistent with the existence of separate paths and centres for 
sensations of touch, pain and temperature is that they are 
‚ 80 commonly lost in the same order, tactile sensibility sur- 
viving pain and the appreciation of heat and cold. ‘The loss 
or impairment of sensibility to pain and variations of tem- 
perature, while tactile sensibility remains little affected, is 
stated to be so constant in syringo-myelitis as to serve as a 
diagnostic characteristic. Surely the structures of the cord 
are not affected in so constant an order that the tactile 
paths are never involved, while the fibres or networks which 
serve as the channels for pain and sensations of heat or cold 
are always destroyed. 

Such a condition as the following, of which а well-marked 
example 1s under observation at the present moment, ap- 
pears to me to be incapable of explanation by the hypothesis 
of multiple distinct sensory channels and centres, and to 
point to modification of a conducting and receptive appara- 
tus common to all the differentforms of cutaneous sensibility. 
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The condition is that tactile sensibility being good апа 
sensitiveness to pain much exalted, there is absolute loss of ` 
sensibility to thermal impressions, апу departure from an 
average temperature being felt as pain, whether in the 
direction of heat or cold, the patient being unable to say 
which of the two is being applied. The case is one of left 
hemiplegia, established three years ago during an attack of 
influenza. There was absolute loss of sensation over the 
entire left half of the body, and of motor power in the 
limbs. A considerable degree of movement has been re- 
covered and improvement is still going on; there is no 
rigidity of the kind common after paralysis, but a certain 
degree of contraction of the flexor muscles still persists. 
Sensation slowly returned, pain being a marked feature from 
an early period. | 

If we consider the order of disappearance of the different 
forms of sensibility from the point of view that the peri- 
pheral receptive nerve expansions, the afferent fibres, and 
the central sensory termini are the same for all, this order 
‘becomes significant when compared with the order in which 
sensibility to different kinds of impressions must have been 
evolved. Tactile sensibility has been looked upon as the 
most intellectual of the cutaneous sensations, and the in- 
ference has been drawn that it was therefore the highest and 
latest in order of evolution, and consequently, according to 
the law on which Hughlings Jackson so constantly insists, 
it should be the first to disappear. But is this inference 
legitimate ? 

When we consider the rudimentary forms of life, it is 
clear that the existence of the creature must have depended 
upon an accurate response to surface impressions, which im- 
plies that such impressions must have been exactly localised, 
and that their character, t.e., whether nutrient or not, must 
have been recognised. This is nothing more or less than a 
rudimentary sense of touch. The sense of pain would cor- 
respond to the recognition of impressions as being too violent 
for the safety of the part of the animal exposed to them. A 
localised recognition of temperature changes would not be 
. required in the lower forms of animal life leading an aqueous 
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existence. We have thus as much conformity with the law 
that the order of dissolution corresponds with the order of 
evolution, as is met with in clinical experience generally. 

I trust that these fragmentary speculations may not have 
` been altogether unworthy of the attention of the Society. 


POINTS RELATING TO THE WEBER-FECHNER 
LAW. RETINA; MUSCLE; NERVE. 


Beg the substance of a communication to the Neurological 
Society, March 7, 1895. 


BY A. D. WALLER, M.D., F.R.8. 


Тнв Weber-Fechner law in its restricted sense desig- 
nates the relation between magnitude of sensation and 
magnitude of stimulation. I am using it at present in a 
more extended sense to designate the relation between 
cause? and effect in living matter, and as instances that 
I have been able to study I shall bring under your notice 
experiments upon (1) the retina, (2) muscle, (3) nerve. 

The ordinary view of the Weber -Fechner relation 
between sensation and stimulus presents the former as a 
logarithmic function of the latter. 

Accepting this as in the main correct, and deferring dis- 
cussion of the departures from the law that take place at 
the higher and at the lower limits, let us first face this 
definite question: there is a disproportion between stimu- 
lus and sensation such that equal increments of sensation 
require increasing increments of stimulation, or—what 
amounts to the same thing—that each equal increment of 

! The word “cause” 18 here used in its popular sense, to denote the imme- - 
diate discharging cause, not in its strict physical sense, when of necessity 
cause and effect are equal and opposite. Evidently ıt is only in the first sense 
of “discharging cause” that the stimulus of в nerve is the cause of muscular 
contraction, just as in the same sense а spark is called the cause of an explo- 
sion, ог a matoh the cause of a fire. The unstable equilibrium of fuel, or of 
powder, or of nerve-matter is obviously a factor in the aggregate causation, 
particular elements of which are treated as terminals of thought when, e.g., 


we consider the relation between magnitude of stimulus and magnitude of 
contraction, or between magnitude of stimulus and magnitude of sensation. 


N 


f 
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TEE ; : Fia. 1 B. 

The Weber-Fechner curve, ore of & logarithmic relation between 
exoltation (increasing along the abscissa)’and sensation (increasing along the 
ordinates). The two curves, А and B, are identical. In-A the curve is 
obtained by taking along the abscissa the magnitudes of excitation required 
to produce “ the minimum perceptible difference ” between successive stimuli 
assumed by Fechner as the unit of sensation. In B the curve is obtained by 
calgulating the magnitudes of sensation corresponding to an arithmetical 
increase of excitation. Both curves show, therefore, the same relation, A 
showing that to equal incraments, of sensation increasing increments of 


. stimulation are necessary, B. that equal increments of stimulation cause 


diminishing increments of sensation. In A the steps of sensation are egual, 
but each tread is longer than ita predecessor; in B the steps of sensation 
diminish in the ascending scale, their treads being equal. The ourves are 
constructed from numbers corresponding with an increase of excitation by + 
necessary to produce a perceptible increase of sensation. 


, VOL. XVIII. |: |. 44, 
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stimulation produces a diminishing increment of sensation. 
Is this disproportion of physiological or of psychological 
origin ? 

To present this question clearly it is convenient or even 
necessary to distinguish two stages in the passage from 
external physical stimulus to sensation; a not infrequently 
committed ambignity in the use of the word “ stimulus” 
will thereby be avoided. 


We have :— . 

(a) the external stimulus, t.e., the objective pheno- 
menon or external cause of excitation apart from 
the excitation itself. 

(b) the internal stimulus, t.e., the material sensificatory 
change, provoked in the nervous system by the 
external stimulus. 

(c) the sensation itself, 4.е., a subjective phenomenon 
concomitant with the sensificatory change. 

Given, e.g., ; 

À series of external stimuli of magnitudes 1, 2, 3, 4, 5, &c., 
and а series of sensations of magnitudes 1, 3, 5, 6, 7, &c. 
Does the disproportion take place on physiological ground 
between external stimulus (а) and internal stimulus (b), or 
on psychological ground between internal stimulus (b) and 

sensation (c)? 
| Some contribution towards ап answer io this question 
would be afforded if we could measure and express in any 
scale of units & series of internal sensificatory changes— 
effects of a series of external stimuli, their cause. 


I.—On these grounds I have bestowed a considerable 
amount of attention upon the RETINA, where, thanks to 
the labours of Holmgren, followed by Dewar and Mac- 
Kendrick, Kühne and Steiner, and others, we know that 
the stimulus of light produces an electrical change that may 
be utilised as the objective sign of a physico-chemical change 
in the retina. It is not proved, but it is highly probable, 
that such physico-chemical change is the sensificatory 
phenomenon in so far as the retinal portion of the retino- 
cerebral organ is concerned. For the purposes of the 
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present inquiry this may be assumed, and we may proceed 
to measure out quantity of external stimulus (light), and 
read off upon the galvanometer quantity of physico-chemical 
change, considering such physico-chemical change as an 
instance of internal stimulus or sensificatory phenomenon. 
Here is an example of retinal action consequent upon 
luminous stimuli of increasing magnitude. | 
The magnitude of stimulation was in this case varied by 
altering the distance from the retina of a standard candle; 
the object submitted to experiment was the freshly-excised 
eyeball of a frog, resting upon one electrode by its posterior 
surface, which included the cut stump of the optic nerve, 


Effect-—————- 








Fig. 2. 


Pag. 2.—Galvanometmic deflections (i.e., retinal effects) in a frog’s eyeball 
caused by exposures lasting one-eighth of a minute at minute intervals to 
the light of one candle at the distances 14:1, 10, 7 07, 5:77, 5, 447, 4°08, 
3.78, 8°63, 8°38, 9-16 feet giving stimuli of the strengths: O 5, 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10 units, the umt taken bei egual to тфу of а standard candle at 
в, distance of one foot. The оштуө Det ned by joming the summits of the 
ordinates closely resembles the Webor-Fechner curve of fig. 1. 


led off to the galvanometer by that electrode and by a second 
electrode, the actual end of which consisted in a saline- 
moistened thread resting upon the edge of the cornea. 
"The eyeball was adjusted inside a dark box opposite to a 
blackened tube, through which light was let in or blocked off 
by the movements of a shutter not connected with the box, 
moved by hand or by an electro-magnet. The cornea 
was directed upwards—light impinged upon the sclerotic, 
glancing over and reflected from the surface of the eye-ball, 
so that there was no appreciable focussing of the candle 
flame through the refractive media of the eye. In the 
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Time m 10 minutes. 


Fie. 8. 


Fig. 8.—Galvanometrio deflections by retinal currents produced by steady 
and by interrupted illumination of different intensities. 


(1) Steady light at 10 units for 1 min. 
(2) Interrupted 3 » » M or 2:5 units. 
(B) Steady 
(4) Interrupted : 
(5) Steady : 
(6) Interrupted 
(7) Steady 
(8) Interrupted 
(9) Steady 
(10) Interrupted 
(11) Steady at 40 units for 1 min. 


(12) Interrupted „ m 4? or 10 units. 
(18) Steady at 2:5 units for 1 min. 

(14) » ” 

(15) ” » 


N.B.—The interruptions of light were caused bya revolving dise with open 
sectors giving 10 interruptions per sec. The sum of the seotors ocoupied } of 


the whole diss. 

The particular points illustrated in this figure are: 

(1) That at equal strengths interrupted light produces а smaller effect 
than continuous light, 


(2) That at unequal strengths the effect of interrupted light at 10 units is 
about equal to that of steady light at 2:5 unita, and of steady light at 10 units 
to that of interrupted light at 40 units, the open sectors being { of the disc. 


Interr, 10. Steady 2:5. 
Compare deflections 2, 4, 6, 8, 10, with 18, 14, 15 
Steady 10, Interr, 40. 


» » 1,8, 5,7,9 with 12 
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particular experiment of which fig. 2 gives the results, 
the light was blocked off for seven-eighths of a minute 
and let on for one-eighth of a minute, during each suc- 
cessive minute, by means of an electro-magnet in the 
circuit of a battery and a mercury pool at which contact 
was made by a metal point fixed to a clock wheel and re- 
volving once & minute. These instrumental details need 
not be minutely described; the apparatus may be inspected 
in the dark room ; its plan is diagrammatically presented in 
fig. 18. 

A simple inspection of fig. 2 shows us that the heights 
of the ordinates (7.¢., the magnitudes of effects) corresponding 
to an arithmetical increase of causative stimuli along the 
abscissa, do not form a straight line, but a curve, concave to 
the abscissa—a curve increasing by diminishing increments. 
It is similar in character to the classical Weber-Fechner 
curve given above. 

I have also graduated the light by means of a revolving 
disc, with open sectors, the size of which could be varied. 
Fig. 3 exhibits the results of such an experiment. 

This of itself is, I think, justification enough for an 
answer to the question formulated a few minutes ago— 
which I formulated in other terms two years ago—‘‘Is 
the material sensificatory brain-change proportional to the 
internal stimulus, and the sensation some geometrical 
function of that change, or is the material change itself 
a geometrical function of the stimulus, and attended with 
sensation in direct proportion to its own magnitude?”* І 
thén felt entitled to no opinion of my own, but quoted 
authorities pro and authorities con without adding note or 
comment. But looking to this result, considering that in 
fig. 2 we have external stimulus along the abscissa, internal 
stimulus along the ordinate, our judgment must be strongly 
inclined towards the second alternative. 


II.—Let me at once turn your attention to a second 
item in the case, viz., to MUSCLE. 


! Introduction to “ Human Physiology," 2nd edition, p. 550. 
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Considering muscle, not for its own special sake, but in 
a most general light as excitable living matter, of which the | 
chemico-physical response to external stimuli is measurable, 
we may study as an instance of the relation between 
causative stimulus and excited effect, the relation in muscle 
between magnitude of stimulation and magnitude of con- 
traction. 






t 


E il Ша 


Lift of Muscle. 





Neg Var,of Muscle. 





Fig. 4. 


Simultaneous tracing of muscular contraction, and of the accompanying 
current of action. Galvanometer shunt yy. Preliminary upward deflection 


by тодуру Volt. 


We might do this galvanometrically, but the galvano- 
metric sign of action in the case of muscle is simply a 
replica’ of its mechanical response, and the latter is far 
more simply examined. I have urged elsewhere that as 
regards mechanical response, it is better to adopt an 
approximately isometric than an approximately isotonic 
method.? 


! This is not, strictly speaking, correct; the electrical signs of musoular 
action are & far more delicate, and in some 'теврөоіз more accurate, quantita- 
tive indication than are the mechanical signs; moreover, the electrical 
response outlasts the visible mechanical response. 


3 Tho Sense of Effort,” Brar, 1891, p, 186. 
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An inspection of the two figures 5 and 6 shows that the 
general law, diminishing increments of effect (contraction), 
produced by equal increments of cause (stimulation), is 
similar to that already observed in the case of sensation, and 
in that of sensificatory change. 

I do not now wish to dwell upon details, nor technical 
matters, nor historical matters, but before passing on to our 
next case I should like just to mention that the position here 
taken up has been considered and studied by other observers. 
Fick, Hermann, Preyer, Santesson, Cybulski and Zanie- 
towski have handled the question, and Preyer in particular 


Bi 
l 


li 
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| 
І 





Fra. b. Fig. 6. 
(To be read from right to left.) (To be read from left to right ) 

Contractions of & frog’s gastroonemius in fig. 6, caused by induction shocks 
of anthmetieally increasing strength in fig. б, caused by the discharges of 
arithmetically increasing quantity from a condenser, 

Fig. 5 exhibits a curve of inoreasing effeot with diminishing increments, 
viz., at once concave to the abscissa. 

Fig. 6 exhibits an S-shaped curve of inoreasing effeots, viz., at first convex 
then concave towards the abscissa, 


has considered it from the general point of view here taken 
_ up as indicated by the title of his monograph, “ Das myo- 
physisches Gesetz," Jena, 1894, the chief conclusion of 
which is to the effect that the shortening of muscle varies as 
the logarithm of the electrical excitation. The other point 


! And Dubois, in his admirable monograph on Pholas Dactylus, urges the 
game idea on stul more cogent data, ада they do both motion апа 
sensation, In his account the magnitude of the “ mouvement avertisseur” 
giving rise to the dermic phosphene, is a logarithmic function of the magnitude 
of stimulation, and the magnitude of the reflex retraction of the syphon 
symptomatic of sensation 1s proportional to the tude of the “ mouvement 
avertisseur,” which ıs the antecedent link in the sensificatory process.— 
“Та Pholade Dactyle,” Paris, 1892. 
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to which I wish to call. your attention in passing is one that 

- froma totally different standpoint has been insisted on by 
Prof. Weldon, and is illustrated in fig. 6. ~ 

' « The ordinates do not give from ‘the outset a. „diminishing 

: increment leading to а curve concave to the abscissa, but at 


the very outset mcreasing increments, and later only the .. ` 


usual diminishing increments. The curve formed by join- 

ing the summits of the series of contraction ordinates ‘is 

S-shaped, beginning convex’ to the ‘abscissa, continuing 

concave to the abscissa. And, as we shall see in a moment, 

' a similar mode of commencement ів apparent in the case of 
nerve (e.g., in fig. 7). s . 


IIL—The third case to be considered is that of: NERVE. 


^. Here (if I am not grossly deceiving myself, and have not 


Е fallen into some unsuspected form of instrumental fallacy) 


` . the results'are of the highest interest. On nerve the curve 


' expressing the relation between cause-and effectis a straight . 
line, the effect is proportional фо the ‘cause, at least within 
moderate ranges of excitation, exceeding, however, the upper 
‘limit of maximum functional effect, as gauged by muscular ' 
contraction. I hasten to add a short description of the 


' ' conditions of experiment. The usual, nerve-muscle pre- · 


~ paration is laid across two pairs of electrodes; the excit- 
ing electrodes from an induction-coil are against the nerve 
midway between the leading-off electrodes to the galvano- 


meter and, the muscle, which in ‘this case is preserved . 


as an accessory indicator of function in the nerve. The | 
electrical effects on the galvanorheter and the mechanical 
effects оп the muscle are simultaneously recorded on the 
photographic plate in a way that would be tedious to de- 
Scribe. It will be obvious if you wil? glance at the appa- 


ratus; its plan is diagtammatically presented in fig. 14. '. 


‘All precautions known to me for the avoidance of the two 
„ chief fallacies in such an’ experiment, viz., electrotonic 
. currents and unipolar action, have been observed. z 

Fig. 7 exhibits the point I have just stated ; the eleotzibal ; 
effects on nerve consequent upon stimuli of magnitudes 1, . 
2, 8, 4, are in the е proportion, 1, 2, 8, 4, 8 post that is stil 
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Lift of Muscle. 


Negative Variation 
of Nerve. 





O OU» CO ок 








Simultaneous tracing of the galvanometrio and muscular effects of nerve 
excitation. The nerve of а nerve-muscle preparation led off to the galvano- 
meter by unpolar electrodes to i68 central end, is exoited by tetanising 
currents at intervals of 1 min, for periods of 4 min. No galvanometer 
shunt; each centimetre of swing = about туфу Volt. 


N.B.—The current of injury of the nerve was such as to deflect the spot 
downwards as regards this tracing; the upward inclination of the galvanogram 
indicates the usual decline of that current; the upward black lines across the 

alvanogram are due to the negative variations, the subsequent downward 
Black lines are due to after-oscullations of the magnet and mirror. The plan 
of experiment 1s shown by де. 14, but as printed the tracing is reversed, +.е, 
the muscle shadow was south of the nerve deflection, and the current of 
injury was north (cut end of nerve to north terminal) and the negative varia- 
tion south. 
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more evident in the diagram fig. 8, constructed from cor- 
rected data in continuation of the experiment, part of which 
is given in fig. 7. 

The chief positive results have been laid before you, and 
will have to be matured by further experimental criticism. 
The main question of the Weber-Fechner relation between 
stimulation and sensation is touched by them at more 
than one of its facets. The more general question of the 





Fra. 8. 


Stimulation units along the abscissa ; electrical effects in nerve, and simul- 
taneously observed mechanical effects of 1ts muscle, along the ordinates. 


relation between physical cause and physiological effect has 
ipso facto been involved. And as in any consideration of 
phehomena de tactu, side-views of phenomena accessory to 
the main inquiry have presented themselves, and glimpses 
of imperfectly viewed relations—what may be termed sub- 
positive considerations—have also offered themselves to 
mind. In this connection the following points seem to me 
to be the more considerable :— 
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` (1) The S-shaped curve of muscle exhibited, e.g., in fig. 
6—is it peculiar to muscle, or to muscle as representative of 
living matter? Will it find itself repeated in а Weber- 
Fechner sensation curve? Т am unable to say. I have 
no data of my ‘own with regard to that most difficult 
investigation, viz., that of the sensation curve low down, 
as it is rising from the threshold of stimulation. But I 
would ask you to consider probabilities. Which should 
we prefer—to have maximum increments of sensation to 
equal increments of stimulation low down in the scale 
close to the threshold, or higher up in the scale within 
the working range of the stimulation experienced in or- 
dinary life? The first alternative would, it seems to me, 
be characteristic of an almost intolerable state of hyper- 
æsthesia in relation to the tumult of minute stimuli by which 
we are surrounded. І should prefer to be endowed with an 
S-shaped curve. And this is not merely a personal prefer- 
ence; there are one or two significant hints from various 
sides pointing towards the conclusion that an S-shaped 
curve is typical of the response of living matter, whether 
by quantity of sensation, or by quantity of motion, or 
by quantity of loss of motion, in response to external 
stimulation, to physiological accidents’ and to pathological 
injury. 

Tt is only in the medium range of the scale of sensation 
that the logarithmic curve comes out. Hering and his 
pupils, working at lower ranges, found that the curve was 
approximately a straight line. Considering the enormous 
difficulties attendant upon such experiments, ıt is easy to 
believe that the initial tail of an S should present itself to 
the observer as a straight line. In the case of a muscle— 
if it is allowable to regard muscle as a representative of 
living matter, and the physico-chemical changes taking 
place in it in consequence of stimulation as analogous with 
the sensificatory physico-chemical changes taking place in 
the living matter of sensory organs—we have this S-shaped 
curve outward and visible. And on this same living matter 
—muuscle—the decline at death and the decline in fatigue, 
as far as I have been able to judge, run this S-shaped 
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course, only the S of the waning is. as the S of the waxing 
reversed—as if viewed in a mirror. ` 
(2) The second most thought-arousing point is ids 
regard to the electrical signs of nerve activity—of the nerve- 
fibre, not of the nerve-cell. І pointed out some ten years 
‚аро, quite independently of the observations of 'Wedenski 
` and Bowditch, that nerve-fibre is practically inexhaustible, а 
force-transmitting, not a force-transforming organ, a passive 
physical conductor. І then-made certain reservations as 
regards the experimental fallacy of electrotonic currents, 
which have been removed by further investigation, and the 
conclusion is at present an admitted one. Well, the con- : 
clusion being admitted, I do not think that it need surprise · 
"us to find in such an organ the physico-chemical effect 
simply proportional to the physico-chemical cause. 
I hasten to add that it is only within в certain range—a 
range far exceeding, however, the physiological working-range 
of nerve—that the simple proportion holds good. Many more 
experiments directed to this particular point. will be required 
before I shall be able to lay an entire curve before you with 
any justifiable degree of confidence. АП I am entitled.to say 

at present is that. within what may be termed physiological 

limits, the curve expressing the ratio between cause and 
_ effect is a straight line; the sub-minimal and supra-maximal 
ends of that curve require further experimental determina- 
tion; as far as my experiments have yet gone it has 
appeared to me'that the beginning of the curve is convex 
' to the abscissa, the end of the curvé concave to the abscissa. 


1 Without unduly insisting ‘upon ite possible signifloance, the fact isperhaps > 
-worth noting that an ordinary simple contraction of muscle due to à single: 
stimulus, consists in each of its two parts of an S-shaped curve; in the period 
of ачап eiíergy, the rise is by increments inoreasing,-then diminishing, 
im the period of descending energy the fall 1s by decrements at first increasing 
' then diminishing, giving rv e rising and falling effects have respectively 
their immediate cause in the muscle; it may be that each such cause is of 
uniform speed, in which case the effect is slow—quick—slow with uniform 
cause; or lt may be that each such cause is itself slow—quick—alow, with its 
effect correspondingly slow—quick—slow ; but even in this саве there is an S- 
relation between cause and effect, inasmuch as the immediate cause 
is i an effect of previous cause, the instantaneous stimulus provocative 
of decomposition of matter and evolution of energy, during the rise followed 
by what may be regarded as а, negative state, Бч of recomposition and 
involution of energy durmg the fall, . 
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Considering only that part of the nerve curve corres- 
ponding with the functional range between minimal and 
maximal muscular, effects; we have a straight line, below 
which a short initial tail is convex to the abscissa, and 
` above which, after a further prolongation of the straight line, 
the. curve tends to become concave to the abscissa. An 
entire curve may then be considered as'composed of three 
portions: (1)& short subminimal portion, convex to the 
abscissa, increasing by increásing increments; (2) a long 
` straight middle ‘portion, inclusive of -the functional range 
between minimal and maximal muscular effect, increasing 
by equal increments; (3) an ultra-maximal portion far above 
' the values of maximal functional effects, concave to the 
abscissa, increasing by diminishing increments: 

It is not possible to exhibit’ these several features in 
any one line drawn to scale. To bring out the first pottion 
of the curve the scale must be chosen very large, when of 
course the second and third portions are lost to view; to 
‘bring. out the third portion the scale must be chosen very 
.8mall, when of course the first portion is altogether indis- 
tinguishable. On an.intermediate scale, the functional por- 
tion of. the second portion is best shown, e.g., in fig. 8. 
The first portion is visible in. fig. 7. The third portion can 
' ре constructed from the numbers.of fig. 9. - 

(8) A third point is subsidiary: to the above. It will be 
most clearly exposed to you by the examination of an actual 

', experiment (e.g., fip. 9), viz., that far beyond that point 
where stimulation of the nerve' gives а maximal effect 
upon the muscle, the effect upon the galvanometer of 
the electrical change in the nerve continues to increase. 
"Due care was. observed to exclude the unipolar and the 
electrotonic fallacies ; the electrical effects were unchanged 
in direction with reversed direction of the excitation, viz., 
they were true “negative variations,” the electrical con- 
comitants of excitatory changes in the nerve. This being 
.80, we are bound to recognise that the magnitude of an 
excitatory effect in nerve-conductors’ provoked by electrical 
excitation, is no index to the magnitude of functional dis-. 
turbance within what may be ед аз, physiological 
limits. 
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Method.—The most essential feature of the method 
employed in the above observations was the use of photo- 
galvanographic records, by means of an apparatus (galvano- 
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Fig. 9. 


Cohtinuation of Obs., 105. Galvanometer shunted jj. 


Stimulation Galvanometnc 


strength, deflection. 
No. 1.... 8:02 units .... 85 mm. 
i$ ito келет Dd. Ag, e 40 „ 
p. D 872 ,, 
„ 4... 495 , e 850 ,, 
a 5s. 480 ,, 
» 6.. 550 , e. 00 ,„ 
"ED E" 610 ,, 
» 8... TO , ... 70 , 
5n.:9 50 890- у, 
, p 10 .... 990 э .... Ө , 
» il .... 1920 „ 
» 12.... 98975 „ .... 10b „ 
» 18.... 8880 ,, .... 110 ,, 
» 14 .... 4790 ,, ....110 у; 
» 15 .... 6750 ,, .... 110 ,, 


s 


N.B.—The values given for these galvanometric deflections are of necessity 
inexact, inasmuch as measurements of ordinates, the magnitudes of whic 
have been tenthed by the shunt, and their subsequent multiphcation by ten 
must give rise to a considerable error. But this error does not disguise the 
main fact apparent on simple inspection of the fg., viz., that the negative 
variation of nerve continues to i oe with increasing strength of stimula- 
tion long beyond that strength which has produced & maximal muscular 
effect as shown by the preceding figure. The deflections to which numbers 
are not attached were caused by stimulation with reversed direction of 
current at the respeotive strengths indicated by the numbers, to exclude the 
suspicion of electrotonic currents. 


graph) already described some years ago in another place,! 
modified in the present instance by the substitution of a 
sensitive plate for the sensitive paper previously used. The 


! British Medical Journal, July, 1885, p. 185. 
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Fig. 10. 


Currents of action from frog's retina six hours after excision of eyeball. 
The upper line is a series obtained by illumination for ; minute repeated 
each minute. Owing to the oscillation period of the magnet and mirror the 
deflection at “make” (about 4 mm.) is interrupted and augmented by the sub- 
sequent deflection at “break,” the point of “ break " is signified by the black 
spot of the large rise; the oscillations after the large rise are due to the swings 


of the et as it comes to rest. Nogalvanometer shunt. Each centimetre 
swing = ut 45455 volt. The lower line is a series obtained by illumination 


for 4 minute repeated each minute. Only the “ break " effects are visible, the 
erac ” effects are not separately distinguishable. Oscillations of the magnet 
as before. 
These series illustrate the facts that (1) the effects at ** break " of light are 
greater than those at “make” of light; (2) the effects at “make” and at 
* break " do not sensibly diminish with repetition. 
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Simultaneous record of currents of action in nerve (upper line), and con- 
iraction of muscle (lower line), in accordance with the plan of experiment 
outlined in fig. 14. Tetanisation for 4 min. repeated every minute. Galvano- 
meter shunt į ; preliminary downward or south deflection by rss volt. Cut 
end of nerve to north terminal of galvanometer. Strength of coil 10 units. 
The electrical effects of nerve action do not sensibly diminish while the 
mechanical effects of the supplied muscle suffer the usual fatigue decline. 
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Simultaneous record of currents of action in muscle (large swings down- 
wards, viz., south, the tendon being connected with the north terminal of the 
galvanometer, followed by the usual oscillations of the magnet as it comes to 
rest) and of the con ions of the same muscle, Galvanometer shunt } 
Each centimeter swing — about i Strength of coil 20 units. Tetani- 
sation for 4 min. repeated each d 


N.B.—The muscular contractions (downward black teeth from the black 
ted are at first overrun and rendered indistinct by the large deflections of 
Sie ignit. me irregularity in the series was accidentally caused by the 
tue of a wire. 
The electrical effects of muscular contraction decline with the decline of 
the mechanical effects. The former are a more delicate index of the state of 
muscle than the latter. 
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Vie 14. 
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POINTS RELATING, TO. THE WEBRE-FROENER ‘LAW. “aib 


| байге complexion of i enquiries of the kind is altered: whee 


the photographic method is adopted: points that escape 
the closest scrutiny in its absence, come into striking 
evidence, and doubtful readings are replaéed by peremptory 
writings—autographs of the objects under observation.  ' 

Seeing that the intensity of light falling upon the eyeball 
varies inversely as the square of its distance, I prepared a 
-scale graduated in units, in ‘accordance with the following 
- scale of numbers, choosing fof the unit the rb, part of a 
standard candle at a distance of 1 foot, or 1 candle at a 
distance of 10 feet. 


DxsTANOR. : STRENGTH. 
1 foot .. жел. Sg ...100 unite. 
* BSc vae el ux “жю. gg 
(OLAÀAl,, ats ates NR e 0507 ,, 
9 2 25 » 7 
2-29 ,, 20 „ 
2-58 4 ee . * 15 n D 
3-16 ,, 26 P is „к ЛӨ. ж 
8-88 ,, ee oe eis s 09 3 
: 858, N s ES x SBS у 
818, 4 4 $ Та ' б 
408 ,, вт 
. 447 jj a ts 5 
: ' 6 » t ! 4 » 
577 ” eg 8 » 
TOT ,, š ae sy ET 
о 3. ч p^. 
: WB 424,7. 4 0 7695, 
> мї ss. 5 v. e 7000, 
80> 0-95 ,, 
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_ON THE NATURE OF THE PHYSIOLOGICAL · 
ELEMENT IN EMOTION. 


BY PROF. А. E. WRIGHT, M.D. 


Army Medical School, Netley. 


Іт is the signal merit of Prof. James to have recognised 
. that the physiological element is the predominant element 
in the emotions, and that the problem of the nature of 
the emotions is essentially a physiological problem. The 
following study of the emotions consists in an attempt to 
apply to the solution of that problem the more adequate 
conceptions of the spinal centres and the somatic and visceral 
nerves which we owe-to the researches of Gaskell. 

Obviously the easiest way to approach ‘the study of. the 
emotions is to proceed by the method of physiological 
experiment. : m | 

Àn appropriate experiment would consist in taking а 
kitten and in noting the changes that occur in it when it is 
suddenly confronted with a strange dog. The emotional 
stimulus which would thus be applied would evoke a whole 
series of reflexes. The rhythm of the kitten’s respiration 
would be altered, its heart-beat would be affected, the size of 
its pupils would be altered, and the hairs upon its tail would 
stand on end. All these would be reflexes upon visceral 
efferent nerves. Superadded to these involuntary visceral 
reflexes there would be reflex responses upon the semi- 
involuntary facial muscles; the lips would probably be 
' drawn’ back so as to show the teeth. And, lastly, there 
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would be reflex responses in the.voluntary muscular system ; 
the kitten would assume an attitude of self-defence.’ 

. The essential features of this emotional reaction. would 
appear to be (a) the origination of the emotion in в violent 
sensory stimulus; (b) aresulting condition of extreme neural 
tension in the reflex centre; and (c) an outflow of neural 
energy, primarily, into.the efferent paths associated with 
involuntary muscles, secondly, into the efferent paths asso- ' 
ciated with semi-involuntary muscles, and thirdly, into the, 
efferent paths associated with voluntary muscle. 

What holds true of the emotion which is evoked in the 
kitten by the encounter with the dog holds true of all other 
emotion. Wherever we have & condition of high neural 
tension, followed by reflexes upon involuntary muscle, we 
are dealing with emotion. 

The descriptions which the poets give of emotion are in ` 
evident agreement with our definition. Two will suffice. 
We have Dante’s ‘io ch’avea d'orror la testa cinta,” and 
Juliet’s ** hood my unmanned [%.e., untamed]. blood bating 
[7.e., beating as а hawk’s wings beat] in my cheeks.” Hach 
of these descriptions of emotion tells of a-condition of high 

. neural tension, and of an outflow of neural currents into the 
“involuntary muscular system. The “girdling of the head 
with horror" would indubitably be a function of the overflow 
of neural energy into the cervical sympathetic nerves, for 
‘Sherrington has demonstrated that the stimulation of the 
cervical sympathetic nerves? in the macaque produces the 
erection of a fringe of hair upon the head,.and gives the. 
monkey а ‘terror-struck appearance. Similarly im the case 
of Juliet, the condition of emotion is associated with high 
neural tension and visceral reflexes. The latter result in 
- tumultuous heart-beats and vaso-dilatation. 

Moreover, the results of clinical observation accord well 
with our physiological inferences, for we find that heart 


! Langley similarly showed that the erection of hairs.on а cat’s tail was 
brought about by the stimulation of the sympathetic fibres. On the other. 
hand, as my friend Prof. Sherrington has pointed out to me, the labial vibrissm 
in the cat are innervated, not by sym: etic fibres, but by branches of the 
fifth. This is exactly what we shoul expect a priori, for the erection of the 
vibrissm of course ocours quite independently of any emotional reaction. 
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' disease, Bright’s disease, jaundice, and dyspepsia are occa- 
sional sequela of profound emotional disturbance. The 
emotional reflexes have in these cases evidently been corre- 
lated with serious nutritional disturbances of the viscera. 

We must not, ‘however, suppose that these visceral 

^ reflexes constitute the physiological essence of the emotion. 

The physiological essezice of the emotion is the high neural 
tension in the reflex centre, and not the visceral reflexes 
that result from that condition. For the psychological 
phenomena of any emotion precede the manifestation of 
that emotion, and they are coincident, not with the visceral 
reflexes, but with the antecedent neural tension in the reflex 
centres. ° 

Having thus obtained a definition of emotion which con- ' 
forms to the data of our physiological and psychological 
experience, we may pass on from this to consider the trans- 
formation of the reflexes that occurs when the stimuli which 
originally evoked emotions lose, as all stimuli gradually do, 
their emotional potency. А 

This transformation isa question of a replacement or the 
generalised somatico-visceral reflex by a specialised somatic 
reflex. | 

It is a transformation which is in gradual process all the 
time the child is growing up into the adult. In childhood 
the reflexes approximate to the primitive generalised type 
of reflex. There is as yet no differentiation into somatic 
and visceral reflexes, and every afferent phenomenon evokes 

- & response both upon ‘voluntary and upon involuntary 
muscle. In all such reflex responses there is therefore an. 
element of emotion. When, however, the child grows older, 
the outflow of neural energy which occurs in response to the. 
ordinary afferent impulses becomes more and more restricted 
‘to the somatic efferent channels. And gradually, hand in’ 
hand with this elaboration of the purpose voluntary ponon, 


4 


! We may perhaps note that the child does not incriminate between the 
essenoe'of ihe emotion and its manifestation, The unsophisticated child 
.wil for instance, say “Now you have made me ery.” He will never say 
“Now you have made me sorry,” for he does not attend to his psychological 
condition: He Attenda only to the results of his reflexes. 
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the emotional visceral elements fades ET from the reflex 
process. 

An example or two will serve to show what is involved 
in this substitution of a somatic for the primitive somatico- 
visceral reflex. When a tyro-sportsman goes out for the 
first time after game, the sight of a rabbit jumping up 
before him evokes a considerable volüme of emotion. This 
expresses itself in ¢ violent start, and in tumultuous heart-' 
beats. When, however, thé sportsman has become familiar 
with these sensations, and when he has practised the volun- 
' tary responses which are appropriate to such an occasion, 
the jumping up of a rabbit will no longer evoke an emo- 
tional reaction. It will evoke, instead, the purposive reflex 
responses which are associated with aiming and firing. 

Similarly а gurgical operation will evoke a considerable 
emotional reaction in any unaccustomed onlooker. But 
when a medical student sets himself to learn his surgical’ 
work, he learns to respond to such sensations with the 

. appropriate somatic reflexes. And when the adaptation 
of these purposive voluntary responses to the sensory ` 
phenomena of the operating table has been achieved, the 
student, who now merits the title of “ surgeon,” finds that 
. the REEVE currents 'no longer keep running down into, his 
viscera,’ 

We must, however, note that the education of the 
reflexes is never even tolerably complete. When any: 
startlingly novel phenomenon— ny sensation in short to 
which а voluntary reflex movement cannot be immediately 

. adapted—presents itself, the neural tension will overflow 
with fall force into the involuntary muscular system, and 
‘particularly into ‘the respiratory system. We therefore 


D 


!' The fading out of this emotional element from the reflex process is в 
uent theme in Wordsworth's poetry. 

t is, for instance, the theme of his "Intimations of Immortality from ` 

Recollections of Early Childhood.” The ‘‘something that is gone” is the 

reflex. The bringing down of all life to the lower level of the somatic 

reflex is the “closing of the prison house проп iy wing boy.” Ohad- 

hood is “ ће hour of splendour in the grass an the озот. " Man- 

hood is the time when the “ celestial light ms w. ib originally 11llaminated 

gray common thing Das completely faded out "into the light-of common 

y , 
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speak of such a startling sensation ав something “that 
takes the breath away.” 

What has been effected, either by natural processes or 
by education is, therefore, not a suppression of the tendency 
of the neural tension to overflow into the visceral nervous 
system, but rather a diversion of the nerve outflow into the 

. somatic efferent channels in the case of a certain number of 
constantly recurring sensations. And ‘we must note that 
this more effective outflow through the somatic efferent 
channels goes hand in hand with a diminution o: the neural 
tension in the reflex çentres. 
^ Very obvious physiological advantages accrue from this 
transformation of the reflex processes. First, the neural 
energy will no longer run to waste in visceral reflex move- 
ments. Secondly, when the visceral reflex is eliminated 
there will no longer be any danger of the visceral commotion, 
which is initiated by that reflex, reacting in an unfavourable 
manner upon the reflex centres. Lastly, when the high 
neural tension is abolished in the centre, the conditions will 
obviously be more favourable to the delicate adjustment of 
ihe reflex responses upon voluntary muscle: The advan- 
tages from the point of view of рон! utility need not be 
further insisted on.’ 

Considerations of utility do not, however, effect physio- 
| logical changes. We have, therefore, still to seek for the 
effective physiological motive force which brings about this 
transformation of the reflexes. As a preparation for under- 
taking this task, we must, however, consider, jirst, the a 
priori necessity for some systematic control of the reflexes, 
and, secondly, the nature of the provision which actually 
exists in the organism for the exercise of that control. 

The @ priori necessity for some system of control 
becomes obvious when we consider that if each minimal 
stimulus were to evoke в separate reflex movement in an 
‘organism which was endowed with a sensitiveness at all 
approaching that of the human organism, life would be a 
mere chaos of muscular movement. If there were no 
storing: away of nerve-energy there would be no continuity 
of purpose, and no possibility of making the present sub- 
serve the requirements of the future. 
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It is, however, precisely this continuity of purpose, this 
making provision for the future, this “looking before and 
after," which.is the specially characteristic note of human 
life. And of all this an effective control of the reflex pro- 
cesses 18 the precondition. 

In the case of the reflexes upon voluntary muscles, the 
control, which we have seen to be so essential, is exercised 
almost exclusively through the medium of the inhibitions. 
These are of course continuous in their operation. And^ 
so effective is this control that. a stimulus cannot, even in 
the most sensitive organism, evoke a movement of voluntary 
muscle, unless it can first effect the lifting off a considerable 
dead weight of inhibition from the reflex centres. : 

In the case of the visceral reflexes inhibitory control 
plays a comparatively subordinate réle. But on the other 
hand, the reflex centres are so constituted that no outflow of 
neural energy can take place into visceral efferent nerves 
until a very considerable neural tension has been achieved in, 
the reflex centre. This provision operates as a very effec- ` 

tive check upon the visceral reflexes. 

. The voluntary and the visceral reflexes are thus sharply 
contrasted. The voluntary reflex movements (a) correspond 
to low tension discharges from the centre (b) the mechanism 
which controls them is extraneous to the spinal reflex centre, 
and (c) the control of that mechanism can be relaxed. The 
visceral reflexes, on the other hand, correspond to high ten- 
sion discharges from the reflex centre, and the mechanism 
that controls them is to a large extent intrinsic in the 
centre. 

We have confirmation of this in the fact that a very 
different intensity of stimulus is required to evoke, on the . 
one hand, a reflex on voluntary muscle, and on the other 
hand, a visceral reflex. Wereact with a movement of volun- 
tary muscle to even the lightest touch, but when we react 
with a visceral reflex, it is always either a question of а ` 
very intense form of stimulus, or of a long series of stimuli 
which have gradually summated themselves in the ‘centre. 
‘We may, for instance, contrast the facile culmination of our 
ordinary uninhibited somatic reflexes with the prolonged 
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molimen.which precedes the culmination of the reflex pro- 
cess in either the vomiting or the ejaculatory centre. It is 
always easy to initiate any voluntary muscular movement 
that may occur to us, while it is always difficult to call up 
an emotion ex equo. 

Again, we have clear indications of the high neural 
tension which is associated with the more important 
visceral reflexes in the fact that the summation of stimuli 
which leads up to the reflex action is attended with an ouí- 
flow of energy along vasomotor and other visceral nerve 
channels. This is no doubt to be interpreted as a leaking! 
out of the nerve energy which is being accumulated at high 
tension in the reflex centre. Woe may take as an example 
the flushes and shivers and salivation which manifest them- 
selves when the neural tension is rising in the vomiting 
centre.’ 

Lastly, the enormously T neural tension, which 
is associated with visceral as contrasted with somatic 
reflexes, can be inferred from the intensity of the physiolo- 
gical urgency which precedes the culmination of a visceral 
reflex. 

We hete foadh the central point of our problem. All 
high neural tension.is attended with & sense of distress. 
_It is this physiological urgency, and not any calculation 
of utility which presides over the transformation of the 
condition of high neural tension which is associated with 


! This leakiness of the reflex centres must obviously operate as an effective 
drag n the visceral reflexes. For wherever a certain interval of time is 
allowed to elapse between stimulus and stimulus the neural tension of the 
centre sinks to zero again, and the whole process of summation has to be 
taken under practically de novo. This is в fact whioh.is in the experience 
of nearly everyone, not only after a rough oross channel passage, but also in 
* connection with emotional disturbances in other centres. 

з The distinguishing mark of what are apoien of in physiological text-books 
as “centres” (e.g., the centre for vomiting, the centre for miotuntion, the 
centre for respiration) is the fact that these are high tension (visceral), as dis- 
tinguished from low tension (somatic), reflex centres. А 

з is this гө of general neural distress, and not actual pain, that is 
the true physiological opposite of pleasure. АП neural distress is asso- 
ciated with a condition of high neural tension, and all such neural distress 
urges forward to the'euphoria, which is associated with the condition of 
neural equilibrium. . It is the rebound from the condition’ of neural distress 
to the condition of neural equilibrium which constitutes, as indeed Schopen- 
hauer discerned, the essence of pleasure. 


4 
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emotion to the condition of low neural tension which is 
associated with purposive action. It is, for instance, 
not & consideration of utility which urges on в nervous 
woman to try to learn to cross over a crowded thorough- 
fare without an emotional reaction. But it'is the feeling 
of distress which is associated with the condition of high 
neural tension which she seeks to evade. It is with a view 
to compassing this object that she strives to respond with 
unhesitating purposive voluntary actions to wae multiform 
stimuli of the street crossing. 

"We have thus been able to discern what the compelling 
force is that brings about a gradual supersession of the 
generalized somatico-visceral reflexes of inexperience and 
childhood by the specialized purposive reflexes of experi- 
‘ence and adult life. We have seen that it is not so much 
. а question of substituting one variety of reflex for another, 
as it is a question of substituting a.condition of low neural 
tension for a condition of high neural tension. 

Now we cannot conceive any other means by which this 
. transformation could be effected except by a more prompt 
and more adequate outflow of energy through the low 
tension somatic efferent channels. And such freer outflow 
of neural energy is almost certainly obtained by facilitating 
. the somatic reflex responses of the spinal centre by a prompt 
, relaxation of the inhibitions which are continuously passing 
down from the higher to the subordinate centres. 

All these points in the physiology of the emotions can 
readily be illustrated if we allow ourselves to compare the 
. complex of reflex centres, which Gaskell has taught us to 
group together under the concept of a “complete spinal 
segment,” to a water cistern. 

‘In accordance with Gaskell’s scheme, such a water cistern ` 
would evidently be supplied by ‘two inflow pipes, corres- 
ponding to the somatic and visceral inflow, and with two 
`- outflow pipes, corresponding to the somatic and visceral 
outflow. 

; Now these outlet pipes will be situated at different levels. 

The low level outlet will correspond to the efferent paths to 
voluntary muscle, and the high level outlet will correspond 
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to the efferent paths to the visceral system. We have 
further to imagine, first, that the low level outlet was 
primitively partially obstructed by & valve, and secondly, | 
that this valve has subsequently been geared up to a 
mechanism which can raise and depress it in such a manner 
as'to completely free or to completely obstruct the flow of 
water through the lower outlet. 

` ÜThe primitive somatic and visceral reflexes of the child 
will now correspond to (a) a rapid inflow: of water ; (b). ihe 
development of a considerable head, of pressure in the 
‘cistern; and (с) an outflow through the low level outlet, 

and, because of the insufficiency of this outlet, also (d) an 
-outflow through the high level outlet. 

` Fhe transformation of the reflex processes in the direc- 
tion of a freer outflow into the voluntary muscular system 
will correspond to such more ample outflow through the low 
level outlet as will result from a removal of the inhibitory 
obstruction. 

If we now make the further assumption that в consider- 
able strain would be put upon the cistern by the pressure of 
the full volume of water, we shall be able to realise the 
utility of & provision for increasing the lower level outflow. 
. Ow illustration will also bring it home to us that the 
undeniable utility of & provision for ап ampler low level 
outflow is something totally distinct from a physical force 
such as would necessarily effect an alteration in the system 
of outflow. | 

Not only will our illustration make this plain, but it will. 
supply us with something which is completely analogous to 
the physiological force which is ever tending to bring about 
a substitution of & somatic for a visceral outflow. The 
analogous force in the case of our cistern is obviously 
the pressure of the water, and we can easily conceive 
methods by ‘which this'pressure of water could be made 
‘to operate вв а constant force in the direction of the 
removal of the valvular obstruction from the lower outlet. 

Again, we can represent to ourselves the emotional 


results of violent, or sudden, or ‘unfamiliar stimuli if we . 


‘assume that the’ mechanism that controls the outflow 
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through the lower outlet has only been adapted to the 
‚ circumstances of the ordinary inflow, and that it is in- 
adequate to control the rise of water in the cistern under 
the circumstances of any unusual inflow. Any such defect 
of adaptation would obviously bring about ‘an caer of 
water through the high level outlet. 

Lastly, if we suppose our cistern to leak, and to leak 
through wider openings as the water pressure increases, 
we shall evidently constitute a further analogy between . 
our water cistern and the spinal nerve centre. . | 


ON THE FLOCCULUS. 


BY ALEXANDER BRUOE, M.A., M.D. 


. THE flocculus becomes differentiated as a lobule, distinct 
from the rest of the cerebellum, at a very early period of 
intra-uterine life—almost contemporaneously, according to 
Michaleoviez, with the appearance of the middle lobe. Its 
peduncle algo becomes comparatively soon myelinated, some 
fibres being so at the sixth month, and many more during 
the seventh month. This development occurs at the time 
when there are no myelinated fibres in the cerebellum, with 
the exception of the various constituents of the restiform 
body and the superior cerebellar peduncle. The peduncle of 
the flocculus, both at this early stage and throughout the 
rest of intra-uterine life presents such a striking contrast to 
the various strands in its neighbourhood that it is somewhat 
remarkable that so litile attention has been paid to ‘its 
connections as appears to have been done. 

The terminations of this peduncle have been very vari- 
ously described or altogether overlooked by recent writers 
on nervous anatomy. 

Thus Edinger makes no reference to it in his “ Bau der 
central Nervós-organen," although Obersteiner ('* Central 
Nervous System,” English translation, p. 804) states that 
he (Edinger) traces it into the chief auditory nucleus of the 
opposite side. у 

Obersteiner (loc. cit., p. 318) traces the flocculus into the 
brachium conjunctivum as far ав the locus coeruleus. Vegas 
(Archio für Psychiatrie, vol. xvi., p. 200) traces some of the 
fibres of the flocculus into the brachium conjunctivum. Bech- 
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terew, in “Die fisitungebabnen im Gehirn und Rücken- 
mark ” (p. 187), traces its fibres along the roof of the fourth 
ventricle to the superior vermis. More recently Stscherbak 
(Neurologische Centralblatt, 1898, p. 227) traces part of its 
fibres to the vermis, along a path which passes between the 
inner division of the, corpus restiforme and the nucleus 
` dentatus ; then along the outer side of the nucleus dentatus 
towards the nucleus globosus and embolus and the cortex 
. of the vermis. Some of the fibres apparently form part of 
the commissure above the roof nucleus and pass to the 
opposite flocculus. The second portion passes inwards as 
far as the upper end of the chief nucleus, where it divides 
: into fine fibres and disappears. 

Stscherbak’s paper is unfortunately not accompanied by 
any illustration, and his description is consequently some- 
what difficult to follow, but it appears to me that the strand 
described as passing backwards to the vermis is probably 
not connected with the flocculus at all, but is really the . 
bundle which passes from Deiter’s nucleus along the lateral’ 
wall of the fourth ventricle towards the roof nuclei. 

In 1892, in my “ Hlustrations of the Mid and Hind 
Brain," I stated that the flocculus passes inwards towards 
the lateral angle of the fourth ventricle and that the ma- 
jority of its fibres pass inwards and enter into connection 
with the external and internal nuclei of the auditory nerve 
and also with the nucleus of the sixth nerve of the same 
. side. The accessory nucleus is also connected with it by ` 
numerous fine fibres. It is probable that some fibres of the 
peduncle also enter into the nucleus dentatus and that 
- another strand passes in an ascending direction along the ` 
` ‘side of the fourth ventricle. In fig. 7 the connection of the 
peduncle with the sixth nucleus is indicated. To have 
‘made this diagram complete,. connections with both the 

auditory nuclei should have been shown. Indications of the 
position of the peduncle ате shown in plates 9 and 10. 

One reason for the variety of the opinions expressed is, I 
think, the manner in which the flocedlus peduncle makes its 
entry into the side of the pons. If one makes a series of 
perfectly transverse antero-posterior sections of this region, 
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DESORIPTION OF FIGURE 2. 


OBLIQUBLY TRANSVERSE ANTERO-POSTERIOR SECTION oF TEE LOWER PART 
OP THE PONS MADE AT AN ANGLE OF 50 TO 55° WITH THE PLANE OF 
THE Rapat, THE Mmsian PART OF THE SECTION BEING AT A HIGHER 
LEVEL THAN THE LATERAL. 


VII. N. = Nucleus of the facial nerve. 

VIL. G = Genu of the facial nerve. 

VIII A. = Vestibular root of the auditory nerve. 

VI. = Sixth nerve. 

C. T. T. = Central tegmental tract. 

Е. = Fillet. 

S. G. = Substantia gelatinosa, with the ascending root of the fifth to its 
outer side. 

Tho other letters as 1n fig. 1. 





DESORIPTION OF FIGURE 1. 


PERFECTLY TRANSVERSE ANTERO-POSTERIOR SECTION OF THE UPPER PART 


OF THE MEDULLA AND THE F'LOCOULUB. 


P.F. = Pedunole of flocoulus passing towards the lateral angle of the fourth 
ventricle; the contmuation of fibres underneath its floor and through the 
external auditory nucleus has been partly filled ın from adjacent sections, 

үш. 


A. = Accessory nucleus of the cochlear root of the auditory 

nucleus. 

ҮШ. E. = External auditory nucleus 

VIL. І. = Internal ЯЕ "T 

С. Б. = Corpus restiforme. 

V. = Ascending root of the fifth nerve. 

N.D. = Nuoleus dentatus. To its inner side part of the superior 
cerebellar peduncle. 

P. L. F. = Posterior longitudinal fasciculus. 

А. P. = Anterior pyramid. 

I. О. = Inferior olive. 


Note.—The level of the posterior part of the section is slightly higher than 


that of the anterior. 
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‘one sees the peduncle passing inwards and backwards along 
thé outer aspect of the accessory nucleus of the auditory 
nerve (with which it has fine connections) and the external 
division of the restiform body towards the lateral angle of 
‘the fourth ventricle. On its reaching this angle it becomes 
forked and one part appears to pass inwards along the floor 
` of the fourth ventricle, while the other part appears either 
to stop short, or to pass а little way upwards along the side 
of the ventricle, but owing to'the angle which this part of 
the peduncle makes with the plane of perfectly transverse 
sections the fibres disappear from view more or less com-. 
pletely on reaching the margin of the ventricle. It is only 
by careful comparison of a series of sections that their 
farther course can be traced (fig. 1). 

With the view of further testing these conflicting views 
І have made a fresh series of sections in various directions. 

Firstly, & series of perfectly transverse antero-posterior 
sections, at right angles to the plane of the raphé from a 
fœtus of 65 months, showed that all the fibres of the floc- 
culus that were myelinated passed inwards along the floor 
of the ventricle towards the auditory nuclei. None of these 
fibres apparently passed backwards towards the cerebellum. 

Secondly, transverse sections made parallel to the ‘plane 
of the floor of the fourth ventricle were made to ascertain 
the angle at which that part-of the peduncle which passed 
inwards formed with the raphé. This angle was ascertained 
to be about 50° or 55°, the peduncle passing inwards and 
upwards as a strand of somewhat diverging fibres. 

Next, transverse antero-posterior sections were made at 
an angle of 50° to 55°, with the plane of the raphé, and 
these confirmed in a very striking manner the results de- 
duced from the comparison with a series of perfectly trans- 

. verse sections. The peduncle (fig. 2) was seen to sweep 
round the accessory nucleus and the outer division of the 
restiform body, and to pass inwards almost, if not entirely, 
towards the auditory nuclei. Some of its fibres, to all 
appearance, end in the external nucleus. A larger number, 
however, pass under the floor of the fourth ventricle and 
are seen to break up within the internal auditory nucleus. 


V 
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A few fibres can, I think, be traced into the nucleus of the 
sixth nerve, and some of them may possibly pass into the 
grey reticular formation of the same side. The myelination 
method does not appear to me to permit one to decide 
whether any of these fibres cross to the formatio reticu- 
laris or sixth nucleus of the opposite side. . T 
In pérfectly transverse sections made at в slightly higher 
' level than fig. l'some of the fibres of the flocculus appear 
to me to bend upwards towards the cells at the lateral 
angle of.the medulla in & position which corresponds.to that 
~ given by Bechterew as one of the nuclei of the vestibular 
roots of the auditory nerve. The fibres at this situation 
appear to me to break up into & fine network, from which 
again a comparatively small number pass backwards along 
the lateral wall of the fourth ventricle towards the vermi- 
form lobe. Their manner of termination I have not been 
able to establish. It appears to me that the strand de- 
scribed by Stscherbak is not cónnected with the flocculus 
at all, but passes from the external nucleus of the auditory 
nerve to the roof nuclei of the ‘cerebellum. 

It would thus appear that the flocculus is an important 
central connection of, certainly, the nuclei of the vestibular 


root of the auditory nerve, the accessory nucleus of the . 


cochlear root and, almost certainly, of the sixth nucleus. - 
Its connections wil no doubt be, more fully traced by 
Marchi’s method. 

'  Ishouldlike to point out its closely related position to 
those somewhat rare tumours of the dura mater which arise 
from the neighbourhood of the internal auditory meatus, 
and also that the interference with the functions of this 
lobe caused by pressure upon it may be one of the causes of 
the vertigo which is associated with tumours in that situa- 
tion. 


RESULTS OF EXPERIMENTAL DESTRUCTION 
.OF THE TUBERCLE OF ROLANDO. 


, BY WILLIAM ALDREN TURNER, M.D. 


р 
(The experimenis wera made in the Neuro-pathological Laboratory, Ewwg's 
College, in association with Prof. Ferrier, F.R.S.) : 


IN the course of: an experimental investigation upon the 
conduction of sensory impressions in the spinal cord and 
brain, it was considered necessary to destroy, individually, 
the tubercles upon the posterior surface of the medulla 
oblongata. The symptoms following lesions of the clavate 
and cuneate tubercles have been elsewhere described ;! in 
this communication the symptomatology of destruction of 
the tubercle of Rolando alone will be detailed. 

It was observed that a lesion, thus localised, induced 
disturbances of sensation in the region of. the fifth cranial 
nerve on one side, and upon the body and limbs ón both 

sides. - | 
| It ‘was found that experiments upon this tubercle caused 
a constant series of objective sensory phenomena; while 
those on the spinal cord showed that the effects of hemi- 
section were uncertain and various, as indeed recent in- ' 
vestigators have already pointed out. 

The value of a localised lesion, such as that of the tuber- 
culum Rolando, is obvious, in that being situated quite on 
the lateral aspect of the medulla, it may be destroyed 
without damage to the tracts passing up the opposite side ; 
on the other hand, it is difficult to perform a hemisection 


1 Phil, Trans., vol. chorxy., 1894, p. 755. 
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of the eord without either directly or indirectly injuring 
structures situated across the middle line. 

In the previous series of experiments upon hemisection 
of the spinal cord (BRAIN, 1891, p. 496), certain facts were 
noted, which showed that there did not exist entire uni- 
formity in the symptoms following this operation; and 
others were at that time observed which were difficult to 
explain, but upon which subsequent, and more extensive, 
observation has thrown light. At the time referred to, the 
clip, as a means of testing cutaneous sensibility in animals, 
was not in general use; during the past few years, however, . 
it has been almost universally adopted, and by some is 
probably relied upon exclusively, the earlier and more 
simple means being largely discarded. 

Mott’s' observations upon monkeys also show that con- 
siderable variety of symptoms followed this operation ; 
sometimes the animal responded to cutaneous irritation 
more readily on the paralysed, sometimes on the non- 


paralysed side; and at others there appeared to be little x 


difference between the two sides. Е 

. It would therefore seem from these, and subsequent 
experiments, that considerable variation exists in monkeys 
(and probably also in other animals) in the урсын 
‚ following hemisection of the spinal cord. 


° ў EXPERIMENTS, 


Monkeys only were used in the investigation, and strict 
antiseptic precautions were invariably adopted. In every 
case chloroform was employed as an anwsthetic. 

The tubercle of Rolando wes exposed by an incision in 
the middle line of the neck, removal of the arch of the atlas 
and incision of the theca vertebralis. It is seen lying 
external, and somewhat caudal to, the tuberculum cuneatum 
and is easily recognised by its oval shape and greyer super- 
ficial appearance. It may be necessary, in order to bring 
the ‘tubercle fully into view, to tilt the 'postero-inferior 


! Mott, Phil. Trans., 1892, vol. clxxxiii., В.р. 
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margin of the vermis cerebelli. The galvano- caustic knife 
‘was used to destroy the tubercle. 

In the experiments to be presently recorded, the clip used 
had a more powerful grip than that now adopted m the 
laboratory. It cannot therefore be relied upon ав a means 
of testing slight defects of tactile sensibility. 


EXPERIMENT 1.—Mac, rhoesus, April 28, 1892. 


After recovery from the immediate effects of the operation, in 
which the left tubercle was destroyed, the monkey presented the 
following symptoms :—paresis of the left arm and leg, and in- 
sensibility to all forms of stimulation of the left cornea, and left 
side of the face and forehead ; with temporary narrowing of the 
left palpebral fissure and a less prominent state of the left eye-ball. 

On the day following the operation the animal was prostrate, 
and it was difficult to determine with certainty the state of 
cutaneous sensibility. On the third day, however, recovery had 
taken place; and the following symptoms were observed: there 
was no obvious evidence of the presence of tactile sensibility on 
the left limbs or left side of the body, for the animal paid no 
attention to gentle touching, ruffling the hair, or dropping water 
on this side, nor was the left hand or foot withdrawn when’ 
dipped into cold water, while a response was at once obtained 
when the right arm and leg were similarly irritated. 

When the clip was attached to the left limbs, the monkey 
struggled and tried to bite, but made no attempt to remove іб; 
on the other hand, when similarly attached to the right side 
there was no struggling, but the clip was at once pulled off. — . 

Pricking gently the left side of the body, the left limbs and 
the right side of the face, invariably produced evidence of dis- 
comfort, for the monkey would struggle or bite, but no such 
response was obtained from the right lower limbs or the left side 
of the face; when the right arm was pricked the monkey 
occasionally gave some slight sign of sensation by biting or with- 
drawing the limb, but here it was more difficult to exclude 
possible vision. 

Five days later'there was obtained evidence of в sense of 
touch on the left or paretic limbs. The animal was on several 
occasions seen to scratch the place on the left arm where it was 
gently tickled. 

The monkey remained in this condition without any very 
obvious change in the symptoms until June 22, when it was 
killed under chloroform. The cornea remained throughout anæs- 

VoL. XVIII. 16 
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thetic and did not show any evidence of opacity or ulceration. 
There was only af the outset a temporary РЕ апа 
slight cedema of the eyelids. | 

` Autopsy.—The lesion involved the еа of Rolando 
throughout its extent, the actudl amount of destruction 
being shown in figs. 1 and 2. 

In addition to the lesion of the tubercle, the adjacent 
structures were involved indirectly by extension of traumatic 
influences. The structures thus implicated. were—the | 
clavate and cuneate tubercles only in their proximal parts, 
the pyramidal tract as it bends from its decussation into the . 
lateral column of the spinal cord, and the postero-lateral 
part of the grey reticular formation. The cicatrix, however, ` 
was chiefly confined to the gelatinous substance forming the 
tubercle of Rolando, which was completely destroyed. 


` ExPERIMENT H.—Mac. sinicus; April 26, 1892. 

In this case also the left tubercle was destroyed. As a con- 
siderable quantity of blood was lost at the time of the operation, 
the monkey remained weak for four days. On regaining strength 
on the jifth day, the following were observed: a response to 
tactile impressions was obtained from both sides; either foot or 
hand ‘vas withdrawn from cold water, and an object was grasped 
when inserted into the palms or the soles. When the clip was 


applied to the right limbs, is was immediately withdrawn by the . 


monkey, but there was little or no evidence that this was felt 


' ав & painful sensation, for there was no struggling or attempts 


at biting, which invariably occurred’ when the clip was attached 
to the left limbs. At times also the clip was localised ‘on this: 
side, more especially when applied to the -buttocks and about 
the root of the tail. 

Paresis of the left arm and leg, and эшенен, of the left face, 
forehead and cornea existed. 

This condition remained practically —" during the 
next fortnight. At this time the paresis had to a large extent 
passed off. Localisation also of tactile impressions was distinctly ' 
present on the left side, although the response Was not во active 
as on the right. 

The monkey was killed on June 9, 1892. By this time the’ 
paresis had disappeared, with the exception of loss of power of' 
the finer movements of the left hand. The cornea was nob now 
completely anesthetic, and there was no evidence of oa ulcera- 
tion or opacity. 
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Autopsy.—The lesion.in this casó does not appear to 
. have been so.complete as in the previous experiment. 
Owing to some error in preparing the brain for microscopic 
examination, it has been found linpossible to reproduce a 
photograph of the lesion; but from a study of, the sections 
obtained, it was seen that the structures implicated were : 
the tubercle of Rolando, the top. of the left crossed pyra- 
midal tract, the adjacent cuneate tubercle and the dorsal 
` part of the left grey reticular formation. 


Experiment IIIL.—'Sooty ” monkey, male; October 
. 29, 1892. Destruction of the right tubercle of Rolando. 


After recovery from the operation the monkey presented con- 
siderable disturbance of equilibrium; there was a tendency to 
roll towards the right side, and it was unable to sit up without 
support. There was paresis of the right arm and leg; the right 
pupil was smaller than the left, and the right cornes and side of 
the face were anwsthetic. Gentle cutaneous irritation of the left 
limbs and left side of the body always caused the monkey to 
scratch the part so irritated, but no evidence of the presence of 
tactile sensibility was сод on the right side. Pinching, 
' pricking and the clip were invariably localised on the э gide 
but not on the right. 

The above was the only observation made upon this monkey. 
From the fact that it was suffering from diarrhoea at the time of 
the experiment, it did not long survive the operation. 

Subsequent examination of the site of the lesion showed that 
the tubercle, of Rolando was destroyed, and as in the previous 
cases the pyramidal tract, the adjacent portions of the grey recti- 
cular formation and funiculus cuneatus were slightly implicated. 


EXPERIMENT ÍIV.—Mac. rhoesus ; November 22, 1892. 


In this case the right tubercle was destroyed. On the day 
after the operation the monkey presented the following symptoms: 
paresis of the right arm and leg; there was no obvious evidence 
of the presence of tactile sensibility on the right limbs, as tested 
by gentle ruffling of the hair and the dropping of water; while 
similar irritation was at once localised on the left side by scratch- 
ing. It bore with equanimity pricking on the left side, which 
caused active manifestations of feeling on the right. When'the 
clip was applied.to the right foot, struggling at once ensued ; 
when attached to the left there was no struggling, but the animal 
at once withdrew it; it never attempted to withdraw the clip 
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from the right foot. There was anmsthesia of the right cornea 
&nd'right side of the face, and the right pupil was smaller than 
the left. ; 

Two days later there was still no clear evidens that the 
monkey was aware of dropping water, or gentle rubbing of the 
skin of the right arm or leg. Ав evidence of analgesia of the left 
side may be mentioned the fact, that the monkey leant this side 
against the hot plate of the stove without apparent discomfort. 

At the end of the week, hqwever, there was no doubt thatthe | 
monkey was aware of the gentlest touch on the right leg and 
right side of the body ; it moved away from the source of irrita- 
tion, but it did not localise by scratching, although 15 looked 
round to the place of irritation. 

Six weeks after the operation the monkey was in good health. 
Although the right arm was still paretic, the leg had, to a great 
extent, recovered. It bore on the left limbs the pressure of 
forceps, which occasioned struggling and discomfort when applied 
to the right. The right cornea remained clear throughout, but 
later on its sensibility and that of the right side of the face was 
merely defective as compared with the opposite side, The monkey 
was killed on January 23,1898, without any further change in 
the symptoms having occurred. 


Autopsy.—The lesion. in this case, was practically the 
same as that in the first experiment. The amount of 
destruction has been reproduced in figures 8 and 4. At’ 
the lower part (distal) of the lesion, the only structure 
destroyed was the gelatinous substance of Rolando; while 
in the upper part, in addition to'this, there were involved, 
and partly destroyed, the cuneate tubercle and the adjacent 
dorsal part of the grey reticular formation. But here again, 
the cicatrix produced by the cautery occupied · the position of 
the piter culum Rolando. 


REMARKS. 


The effects of localised destruction of the tubercle of 
Rolando, as observed in these experiments, may be divided 
into two sets; firstly, defects of sensibility over the distri- 
bution of the fifth cranial nerve on the side of the lesion; 
and secondly, alterations in the sensibility of the body and 
limbs on both sides. 
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(1 The phenomena.over the distribution of the trige- 
minal nerve consisted in defect or abolition of all forms 
-of sensation in the cornes, the skin and the mucous mem- 
branes supplied by that nerve. The loss of sensibility thus 
obtained, was due to the destruction of the so-called 
“ ascending ” trigeminal root, where it hes upon, and forms 
the superficial white stratum of, the Rolandic tubercle. It 
was specially observed in those cases, that, although the 
cornea remained anssthetic throughout the life of the animal 
after the operation, in no case were “trophic” changes 
noted either in the form of corneal opacity, ulceration or 
ophthalmitis. This subject, however, has been submitted 
to more extensive experimental investigation, and brief 
reference has been already made to it.! The details of these 
experiments will be given in another communication. 

‘Among other and minor symptoms noticed, were narrow- 
ing of the pupil on the side of the lesion, and in one experi- 
ment a very decided narrowing of the palpebral fissure on 
the same side. The existence of pupil-dilating fibres in the 
ophthalmic branch and sensory trunk of the trigeminus was 
thus confirmed, and their presence in the so-called “ ascend- 
ing ” root has been established by these experiments. 

(2) Coming now tq the more important physiological 
question concerning the sensory phenomena in the body 
and limbs after this lesion, it will be noticed that the 
symptoms present a marked degree of uniformity. á 

The general statement may be made that, on the side of 
the lesion, there was temporarily after the operation no 
apparent evidence of the presence of a sense of touch, or 
of localisation, although in оре case (Experiment IL), a 
sense of contact appeared to be present, but defective; 
while the sense of pain, as such, was in every instance 
retained. In the second experiment, however, the symp- 
toms were not observed until the fifth day, by which time 
some recovery had probably taken place. On the opposite 
side, tactile impressions were invariably localised, while 
there was loss or defect of the sense of pain, as such, 


! Ferrier, Brat, 1894, р. 1. 
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although the site of irritation, whether this was effected by 
pricking, or by the application of the clip, was accurately 
localised. On the side of lesion there was. weakness of 
the voluntary movements of. the arm and leg, which, on 


subsequent examination, was found to be due to injury to | 


the fibres of the crossed pyramidal tract under the tubercle 
of Rolando (vide figures). 


In order to, compare these results with those of hemi- : 


section of the spinal cord by the same methods, the follow- 
ing two experiments were made. 


EXPERIMENT V.— Section of the left side of the spinal , 


cord. Mac. cynomolgus; June 11, 1892. 


On. recovery from the anmsthetic, the monkey was found to 


. be paraplegic and to pay no attention to sensory impressions оѓ. 


any sort on either lower limb. There was no general shock, as 
it was otherwise active and took food well. This condition 
remained until the third day after the operation. When tested 
on this occasion, the monkey accurately localised the clip, 
pricking and gentle scratching of the skin of the right lower limb 
and right side of abdomen, but it gave no sign of pain ог dis- 
comfort. It paid absolutely no attention: to any form of 
uritation on the left lower limb. Both legs remained com- 
pletely paralysed. The temperature of both soles was nearly 
- equal: left sole 89:5? F., right sole, 90-5? F. The knee-jerks 
were equal and apparently normal., At the end of a week slight 
movements of flexion at the right hip-joint were detected, but 
the state of sensation remained as before. Although the animal 
invariably localised, where it was touched or pricked on the 
right lower limb, there was no evidence by struggling or other- 
wise that the latter was felt as painful. The left lower limb 
remained completely paralysed, analgesic and anmsthetic until 
the death of the animal six weeks after the operation. 


Autopsy.—The lesion was made between the sixth and 
seventh dorsal nerves. Sections taken from the seat of 
lesion after hardening in Müller's fluid and staining by the 
Weigert-Pal method showed that the cicatrix extended 
across the middle plane. The whole of the left: side of the 
spinal cord was divided and the incision filled with cica- 
tricial tissue, which extended across so as to obliterate the 
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posterior column of the opposite side, and, to some extent, 
the posterior horn of grey matter. The opposite lateral 
` and anterior columns and the anterior horn were unaffected 
(fig. 5). E 
ExpeRment VI.— Section of the left side of the spinal 


cord in the upper dorsal region. Mac. sinicus; January 
24, 1898. 


On the дву after the operation the monkey was submitted to 
careful testing, and the following facts were observed :—There 
was complete paralysis: of the left leg; the repeated prick of 
a needle and the application of the clip were accurately localised 
upon the rght leg, but no struggling or other evidence of the 
appreciation of painful sensation was observed, such as invariably 
happened when the left leg was pricked or the clip applied. On 
this side struggling followed pricking and the clip, but there was 
no attempt at localisation on the left lower limb. There was no 
clear evidence of & sense of contact on either leg, other than that 
already noted. Tactile impressions were readily detected on the 
arms. . 

One week after the operation, however, definite evidence was 
obtained of a sense of touch on the right foot, for when gently 
touched with the finger or when blown upon, the foot was with- 
drawn, and at times the monkey would scratch the place so 
irritated. f 

Three weeks after the operation the left lower limb remained 
completely paralysed, nor was there any evidence of the presence 

` of a sense of touch upon this limb. Pricking and the clip gave 
active manifestations of feeling, but without localisation, while 
on the right side, although impressions both of touch and pain 
were localised, there were no signs that the latter was felt as 
such, > um ^ 

.. Autopsy.—The lesion itself was an almost exact hemi- 
section, and is shown in fig. 6. With the exception of 
the mesial part of the anterior column, the whole of the 
left side of the cord was formed of the cicatricial tissue. 
The secondary degenerations also indicated an almost com- 
plete hemisection, for with the exception of a few scattered 
‘black spots (by Marchis method) in the antero-lateral 
superficies of the right side, the resulting descending de- 
generation was limited to the lateral and antero-lateral 
columns on the side of the lesion. 


Ly 
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Closer analysis of these two experiments shows certain 
interesting features. The symptoms immediately following 
the operation in Experiment V. were those of a complete 
‚ transverse section of the spinal cord, both as regards motion, 
sensation, and the knee-jerks. On the third day recovery of - 
tactile sensibility took place on the side opposite the lesion, 
but the state of motion remained defective for a longer time. 
To look carefully at the actual amount of destruction of the 
cord which had taken place, it will be seen that, in addition 
to the hemisection of the left side, the whole posterior 
column and the greater part of the posterior horn of -grey 
matter on the right side, has been replaced by cicatricial 
tissue; while of the remainder of the grey matter, the 
anterior horn and adjacent tissue remains unaffected. So 
far, therefore, as the posterior region of the cord is con- 
cerned, the lesion is, to all intent, bi-lateral. This no 
doubt explains the bi-lateral anesthesia and analgesia, 
which was temporarily observed. The early return of the 
sense of touch on the side partially destroyed, indicates 
that the tracts subserving touch may have a more general 
distribution throughout the grey matter than those of pain, 
in which case a greater amount of destruction is necessary 
to abolish tactile sensibility—a view which may explain the 
dissociated loss of painful sensibility i in syringomyelia. 

The symptoms observed in these two cases, especially 
Experiment VI., differed to some extent from those pre- 
viously recorded after hemisection of the spinal cord 
(BRAIN, op. сіё.), as well as from those observed by Mott! 
after a similar operation. 

They emphasise what.had been previously observed, and 
what was very apparent in Mott’s experiments, viz., the 
removal of the clip only from the side opposite the lesion. 
It is difficult to state what form of sensation the applica- 
tion of the clip conveys, but it has been found from an 
extensive series of observations upon the production of 
sensory disturbances in monkeys, that the removal of. the 
olip goes part passu with the existence, but especially the 


! Mott, Phil, Trans., op. supra cit. 
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localisation, of tactile sensibility, ascertained by other 
methods, whatever be the state of the motor functions. 
The removal of the .clip from a paralysed leg was well 
illustrated in Experiment V., in which, as a result of hemi- 
section, both legs were paralysed. The monkey, however, 
accurately localised the clip, on the side opposite the lesion. 

It is necessary to point out, that although the clip was 
. removed from the limbs on the side opposite the lesion, both 
after hemisection and after destruction of the tubercle of 
Rolando, there was no evidence of a sensation of pain as 
such. Neither by struggling nor otherwise did the animal 
give any evidence of this; while with the exception of 
the complex Experiment V., the application of the clip 
invariably gave rise to struggling on the side of the lesion. 
In both series of experiments the evidence bearing upon the 
loss of the sense of pain on the side opposite the lesion 
was most convincing. The sense of touch, however, appears 
to be differently conducted. In none of the experiments 
was there any clear evidence, at least temporarily, of the 
presence of a sense of touch on the side of lesion, while it 
was invariably shown to be present on the opposite side. 

There are few experiments upon the region of the 
Rolandic tubercle, a record of which I have been able to 
obtain. Three are recorded by Herzen and Loewenthal.! 
Their experiments were performed on cats, but instead of 
destroying the tubercle of Rolando, they m&de an incision 
through the posterior column and the dorsal part of the 
lateral column on one side, at the junction of the spinal cord 
" and medulla oblongata. The consequent disturbances of 
sensation do not seem to have been very minutely tested, 
but the general result is in harmony with those recorded in 
this paper. For example, in the first experiment, one 
month after the operation, the animal bore the contact of & 
piece of ice on the paws on the side of the lesion without 
any sign of sensation, but at once withdrew them when ice 

was applied to the opposite side. 

| In the second experiment sensation appeared to be less 
active on the side of the lesion than on the opposite side. 


! Herzen and Loewenthal, Arch. de Physiol, 1886, p. 260. ; 
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In the third case, a more energetic response followed pinch- 
ing the toes of the paw on the side.of the lesion than on 
' the opposite side; while, as in the first case, one month 
after the operation, the limbs on the side of the lesion could 
be immersed in ice water without the slightest sign of sensa- 
tion, while those on the opposite side were withdrawn on 
the first contact with the water. Further, no notice was 
taken of touching the hind limb on the side of lesion, while 
that on the opposite side was'at once moved. 

From’ this it appears that tactile sensibility, chiefly 
ascertained by the contact of ice, was abolished on the side 
of the lesion; painful sensation, on the other hand, tested 
by pinching, was defective on the side opposite the lesion. 

Bechterew! also records an, experiment which he per- 
formed upon а dog inthis region. By passing a knife through 
the occipito-atloid foramen, he was able to divide the fol- 
lowing structures on the right side — the greater part of 
Burdach’s column, the fibres of the posterior decussation, the 
outer part of the reticular formation, as well as the gelatinous 
‘substance of Rolendo'and the ascending trigeminal root. 
As a result of this lesion he found, that the right side of the 
face, mouth, tongue, and the right cornea were antesthetic 
and analgesic; and that the tactile sensibility on the right 
limbs was distinctly defective compared with the left, the 


sense of position of these limbs also was lost. On the left ` 


limbs the animal responded to the slightest cutaneous irrita- 
tion, but made no response to painful impressions. The 
motor power of the limbs was not materially altered. 

I have been unable to find the record of any case of 
disease or injury in man at this locality, which was followed 
by a post-mortem examination. There are two cases, how- 
ever, in, which the symptoms point to a lesion at or about 
the junction of the spinal cord and medulla oblongata. 

(1) Bechterew's Case*—The symptoms were observed 

‚7 one year after a bullet wound was inflicted on the left side at 
. the level of'the atlas; on the right side there was anwsthesia 
of the face, paralysis, eventually becoming merely weakness, 


! Bechterew, Neurol. Centralb., 1894, p. 298. 
2 Bechterew, Neurol. Centralb., 1898, р. 457. 
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, of the right arm and leg, dulling of the sense of touch and 
complete palsy of the ''muscle-sense." Ол the left side 
there was paresis of the arm and leg, which eventually dis- 
appeared, loss of the senses of pain and temperature, dulling 
of ‘the sense of touch, but retention of the “ muscle-sense."' 

In this casé, as the motor symptoms show, the lesion 
was not completely unilateral, & fact which may account for 
the dulling of tactile sensibility on both sides. The con- 
dition of painful sensibility on the right side is not stated ; 
nor is а definition given of the term “© muscle-sense." Н it 
. may be interpreted as the sense of position, then its reten- 
tion on ‘the side on which tactile sensibility was least 
affected, and associated with loss of painful sensibility, is in 
| close harmony with the recorded experiments upon the 
Rolandic, tubercle. 

(2) Steighte’s Case.\—The right side of the face and 
right cornea were completely anesthetic; the right side of 
the body, though paralysed, was sensible to the slightest 
touch, the pressure of the bedclothes being almost painful; 
but the sense of position of the limbs was uncertam. On 
the left side there was anssthesia to touch, pain and 
temperaturé, but there was no ataxy of the left limbs. 

In this case the association of anesthesia of the face and 
cornea, with altered sensibility of the body and limbs; sug- 
gest a lesion above the second cervical nerve root, and in 
close proximity to the tubercle of Rolando. From the com- 
plete decussation of the senses of touch and pain, it is more 
probable, however, that the tenon is higher up in the medulla 
oblongata. f 

The original experiments pended here, taken in asso- 
ciation with those of Herzen, Loewenthal and Bechterew, 
show that at the medullary-spinal junction the paths con- 
ducting the sensations of touch and pain are represented on 
both sides; the path for painful sensibility being crossed, 
and that for touch both crossed and uncrossed. 

It would appear, however, that lower down in the spinal 
cord there is no absolutely constant distribution of the 


! Steiglitz, Neurol. Centralb., 1898, p. 145. 
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fibres entering by the posterior nerve roots. Sometimes it 
was found experimentally that all forms of sensation were 
abolished on the side opposite the lesion, or again, that — 
one form (touch) was abolished on the side of lesion, and 
another (pain) on the side opposite. . 

Coming, however, to the spinal-medullary junction, we 
find & more uniform method in the arrangement of the sen- 
sory tracts. At this level the path of painful impressions 
has entirely.decussated, while those of touch are passing up 
more or less on both sides. In course of time after the 
operation, some recovery takes place, and we find the 
animal, whose Rolandic tubercle has been destroyed, again 
localising cutaneous impressions within a few weeks after 
the operation. 

But if we now consider what are the probable paths 
of sensation, we find valuable evidence from the experi- 
ments on the Rolandic tubercle, taken in conjunction with 
Experiment V. ў 

In the first series, the lesion.was, for all practical pur- 
poses, limited to the gelatinous substance and posterior 
horn, and the symptoms were, loss of touch on the same 
side and loss of pain on the opposite. 

In Experiment V. both posterior columns, one posterior 
horn completely and the opposite horn partially, were 
destroyed, and the symptoms were complete anesthesia 
and analgesia on:both limbs, but after the third day sensi- ' 
bility to touch returned on the side on which the posterior 
horn was only partially involved. 

One may therefore conclude that the posterior horns 
contain the fibres, which subserve the cutaneous sensibility, 
rather than the posterior columns, which in the spinal 
experiment were both completely destroyed, and in the 
tubercle experiments only partially involved, and that by 
secondary, traumatic rather than direct influence. 

An examination of the figures shows that the gelatinous 
substance of Rolando, with the subjacent posterior horn, has 
been chiefly destroyed, although neighbouring structures 
have been, to a slight extent, secondarily involved. From 
the results of the experiments, it would appear that the 
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gelatinous and spongy substances of the posterior horn 
may be of greater importance in the conduction of sensory 
impressions than has hitherto been suspected. 

When examined histologically by the Golgi method, the 
gelatinous and spongy substances of the tubercle of Rolando 
are found to contain a large number of fine nerve fibres and 
their end-tufts, which the observations of Kolliker! and Held? 
have shown to be, in the medulla, the axis-cylinder processes 
and collaterals of the cells of the Gasserian ganglion. In the 
spinal cord a similar structure is observed, being in this case 
the terminal nucleus of certain of the posterior root fibres. 
Situated in the substantia spongiosa, in close relation to 
the end-tufts, are large multipolar nerve cells, whose axis- 
cylinder processes pass into the tegmentum medulla. 

It has also been shown that section of the sensory trunk 
_of the fifth nerve proximal to the Gasserian ganglion, or of 
the so-called “ascending” trigeminal root in the medulla, 
was followed by degeneration and atrophy of the fibres, 
which pass through the gelatinous substance and of the net- 
work which these fibres form in the spongy substance of the 
posterior horn. No atrophy of the cells, on the other hand, 

, was detected in this situation.’ 

What the further course of the sensory trigeminal fibres 
may be, is more difficult to state. Owing to the interruption 
of degeneration, which occurs in the substantia spongiosa, 

` no direct observations by this method have been recorded; 

but the observations of Kélliker and Held point to a pas- 
‚варе across the raphé in the medulla and pons of the axis- 
cylinder processes of the cells of the substantia spongiosa. 

This crossed relation of the sensory trigeminal fibres, as 
well as of the sensory fibres from the body and limbs, was 
corroborated by an experiment, where, after hemisection of 
the tegmentum pontis, anesthesia of the opposite half of the 
body was detected. 

As elsewhere shown (Phil. Trans.. op. cit.), destruction 
of the nuclei of Goll and Burdach was not followed by any 

1 Kolliker, Handb. d. Gewebelelire, 1898. 


з Held, Arch. f. Anat. und Physiol. Anat. Abtherl., 1898. 
3 Phil. Trans., vol. choxxy., 1894, p. 763. 
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appreciable defect of common sensibility in the body or 
limbs; ‘and Mott (BRArw, 1895, p. 11) has moré recently 
stated, that.it was impossible to make out anything definite 
regarding sensation after severence of the fibres leaving 
these nuclei. Now as these nuclei give origin to the fibres 
forming the fillet of the opposite side, it is impossible to 
support the view that the files is the tract of ordinary ` 
cutaneous sensation, at all events in the lower (distal) por- 
tions of the medulla oblongata. Moreover, there are Cases 
‘on record of hemorrhage into, or softening of, the teg- 
mentum pontis in which the fillet was intact, but which ' 
were accompanied by anssthesi& of the opposite side. 
Added to this is the more, important fact, which the ex- ` 
periments here recorded have brought out, that destruction 
of an entirely different region, viz., the posterior horn and 
‘gelatinous substance of Rolando, is followed by charac- 
teristic sensory disturbances on both sides of the body. 

The experimental evidence in this paper is in favour of 
the view suggested by Tooth’ on anatomical grounds, that 
the gelatinous substance and the adjacent part of the pos- ` 
terior: horn are chiefly сопсе?пей in the transmission of 
sensory impressions. ; l 


‘ 


! Tooth, Journal of Phystol., Supplement, 1892, p. 178. 
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was present in the lowest sacral segments and reached as 
high as the decussation of the pyramids. The lesion was 
unquestionably intense in the lowest part of the cervical 
region (C6 to D1). It gradually diminished in an upward 
direction. It was also less intense in the upper dorsal 
region to become more marked in the mid-dorsal region 
and less pronounced іп `ће lower dorsal cord. In the 
lumbar region it was very intense, especially about L 2,3 · 
and 4. Below L 5 it tended 4o become less marked, but 
did not altogether disappear even in the lowest sacral 
segments. It was somewhat less marked, especially in the 
cervical enlargement, on one side than on the other. 

It is proposed briefly to attempt an explanation, however 
inadequate, of the clinical features of the case, by the morbid 
lesions found. ` 

The paralysis in the lower limbs is amply accounted for 
by the disease in the lumbar cord. The improvemeni 
noted in the legs in the tenth or eleventh month, so that 
the child could just lift them from the bed, is curious. In one 
longitudinal section, however, from the upper lumbar en- 
largement quite a number of healthy ganglion cells were 
found. In no other section from this region was a 
similar appearance noted. It is almost surprising that 
there was any power at all in the right arm, and yet 
the patient could move the fingers of the corresponding 
hand. The amount of power possessed by the left arm is 
also remarkable, for the child could feed itself with this 
left arm. It would be a hardihood to attempt to explain 
the above noted improvement by a regeneration of ganglion 
cells. Yet those small and perfect ganglion cells noted 
above suggested such a possibility. Tumours have been 
found in the central nervous system composed in great 
measure of ganglion cells, showing that the division and 
multiplication of these cells is sometimes possible. 

The absence of wasting was & striking fact; it was noted 
clinically, and in the pathological report. The absence of 
the plantar reflex could sufficiently be accounted for by the 
disease in the sacral segments, and the absent knee jerk by 
the intense disease in the lumbar enlargement. The 
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abdominal reflex was present, and the disease was certainly 
less intense in the corresponding part of the cord (lower 
dorsal). Unfortunately there is no note about the other 
reflexes. The epigastric reflex should have been absent on 
account of the marked lesion in the mid-dorsal region. 

The question of the nature of the lesion in infantile 
paralysis has been so fully debated of recent times, and the . 
disease so clearly shown to be of vascular and interstitial 
‚ origin—that is, the changes in the neuroglia including : 
vessels, are primary, those in the nerve cells secondary—- 
that 16 is unnecessary to, discuss it аф length. Goldscheider 
(Zettschr. f. klin. Med., 1893) and even more specially 
Siemerling (drch. f. Psychiatrie, xxvi. Bd. i., 1894) have 
strongly advocated this view. v. Kahlden (Ziegler’s 


Beiträge, 1898) has. however, vigorously supported Charcot’s -` 


opinion that the disease startsin the nerve cells, the changes 
in the neuroglia being secondary only. Siemerling’s re- 
joinder seemed unanswerable. v. Kahlden has again quite 
recently returned to the subject in the Centralbl. f. allg. 
Pathol., Sept., 1894 (Epitome, Brit. Med. Jour., Oct. 20, 
1894, par. 292) in а review of recent writings upon this 
question. He discounts, perhaps hardly pertinently, some 
of the cases which have been brought forward in favour of 
the interstitial and vascular origin of the disease, by treating 
them as atypical cases. . 

Most of the cases ‘upon which the above authors have 
based their conclusions are of very recent origin. In the 
old cases the changes are so advanced as almost to preclude 
an opinion as to the starting point of the disease. The case 
recorded above stands in a middle group between these two 
classes of cases. The changes seem to be entirely in favour ` 
of the disease being primary in the neuroglia including the 
arteries. The infiltration, and especially its perivascular 
localisation, may be here especially referred to, On the 
other hand, there is no definite localisation of the disease 
to any one or more groups of ganglion cells. The over- 
growth in the neuroglia, including the spider cells, is 
certainly striking. This may be due to the irritation of the 
poisonous products (toxines), escaping from the blood 
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' according to the infective theory of ihe disease, and this 
view certainly appears to offer the best explanation of the 
etiology of the disease. In more chronic cases the over- 
growth of the neuroglia might be looked upon to some 
extent as supplementary (vacaéswucherung), that is, the 
permanent vascularity being certainly not diminished and 
‘often increased, whereas the nerve elements have perished, 
there remains less tissue to nourish, hence the increased 
nourishment to the neuroglis leads to its overgrowth. 
Changes have been found in the neuroglia in quite recent 
cases, so that the irritation theory would appear best to 
account for the changes, in the neuroglia, certainly in the 
earlier cases. In respect to etiology, it is interesting to 
note that micro-organisms have not ‘been found in the cord. 
Yet the possible occurrence of epidemics of infantile paralysis 
as recorded by Medin (Centrabl. f. klin. Med., 1891), and 
the experimental evidence as given by Roger (Rev. de Méd., 
1893), and more recently by, Thoinet and Masselin (Rev. de 
Méd., June, 1894), strongly support the view that the disease 
is an infective one. Thoinet and Masselin injected prepara- 
tions of the B.-coli communis and Staphylococcus, and 
determined spinal lesions at varying intervals after the 
inoculation, the peripheral nerves remaining intact. It is 
the poisons excreted by the micro-organisms that set up the 
disease, and this accounts for the early: vascular phenomena 
found 1 in the cord. 
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. THE following case of eudothbliomia “of the, spinal dúra 


. mater presents: several features :of Both clinical and: (paiho: " 


1089 interest : — 


AP, aged 28, & bootmaker, came ‘to the horpihal on April 1, . 
- 1893, complaining of losg.of power in thé arms and legs. Hehad 


^. never had any previous illness. Hight years ago he. had a sore on 


‘the:penis, (which was not followed by a rash, sore throat; or апу. 
‘other’ symptoms. In July, 1890, he Най an attack of shivering, 
` followed: by -fever, loss, ‘of appetite, and: vomiting. “There were 
Eus of the bowels ‘and delirium; but after. a few days'he re-' 


г &urnàd to-work well: In July, 1891, he had а fall from his bicycle. : - 
‘Jon to his.lef& side, but’ Apparently sustained no ‘injury. When _ ;, 


^ riding'his bioycle in the early part- of his year, he’ occasionally А 


. felt numb ‘sensations in the legs.. In. September, 1891, the. — 
< present illness: began with twitching sensations дп! the hands on ~ 
waking in the morning, passing off after breakfast: He also noticed - 
i а difficulty in holding small objects, and that when he had a tool ^' 
іо Ыз hand he could not at once put it down. -AN these symptoms | 
‚ gradually | grew worse, and the legs began to grow weak, until he `°, 
‚һай to give up work on December'3, 1891. Besides: weakness of ' 


legs amd: arms, the muscles of thelatter slowly wasted. '"Wüth'the 
exception of some dull aching pain in the shoulders, thé loss Ё. 


“power wag not accompanied by pain, cand. there were no shooting ` | 
pains in either' arms or legs. ‘There appears to Have been loss of ^ `` 


sensation at this time, for he several- times, whilst lighting the fire, | 
. burnt “his lett. Band without ‘being aware ої it. . Не had had no 
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affection of sight or of speech, no attacks of sickness, no diffi- 
culty in breathing, micturition, or defecation. The wasting of the 
arm muscles began later than the loss of power and sensory affec- 
tions. He was positive as to the absence of severe pain throughout 
the illness and of injury to the spine. 
^. Symptoms on Admission, April, 1892.—Patient was a tall, well- 
nourished man, of good general health. He spoke distinctly. 
There was no oculo-motor or facial paralysis. He walked badly, 
with an unsteady gait, dragging the left leg, which was kept stiff 
and rigid; he was unable to turn round sharply. He could not 
stand with,his feet together and eyes closed. When lying down 
he could only lift the right foot with difficulty; the left hardly at 
all. He had great difficulty in picking up а pin with either hand, 
especially with the left, and he could not button his clothes. The 
fingers were flexed at the last two phalangeal joints. Right 
hand :~-Movements feeble, especially ın extensor indicis. Left 
hand:—Interossei and abductor indicis paralysed and somewhat 
wasted; slight atrophy of muscles of thenar eminence, with 
‘tendency of thumb to Пе ın ape-like position. The reaction of 
these muscles to faradism was feeble. He could bring his right 
hand up to his mouth, but not the left. The muscles of the'left 


` arm and forearm were smaller than those of the right. There was 


loss of sensibility over each forearm and outer part of each arm. 
The legs showed well-marked mgidity. The knee-jerks were 
exaggerated ; ankle clonus present on each ele, spontaneous 
clonic spasm of legs occurred at intervals on standing. The 
abdominal and cremasteric reflexes were at this time not obtained. 
No loss of sensation over lower extremities, nor over chest, but 
there was some deficient sensation over upper part of abdomen. 
Ten days after admission, whilst walking in the ward, he slipped 
and fell on his face; after the fall he became much worse, lost all 
power of walking or standing, and nearly all movement in his 
arms. Except for some aching and burning sensations in the 
limbs, which lasted only a short time, he had no pam after the fall. 

May 1, 1892.—He could raise the shoulders and arms slightly, 
but could not depress the raised arm, nor lift the arms off the bed, 
and had absolutely no movement in the fingers, wrists, and fore- 
arms. There was complete loss of power in the legs, which lay 
in position of extension. The arms lay by his side, with the 
elbows flexed, the forearms across the epigastrium on their palmar 
aspect, the wrists flaccid, neither flexed nor extended, and the 
fingers flexed at the phalangeal joints. All the joints could be 
passively flexed and extended. The muscles of the back were 
decidedly weak. 
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There was marked, clasp-knife rigidity of legs, with knee and 
ankle clonus. Plantar reflexes feeble—lower abdominal present, 
upper abdominal absent.. No wrist-jerk; doubtful whether a 
feeble elbow-jerk: was obtained. : 

Sensation was lost to all forms over both hands, except that a 
pinch could. just be felt in the palms, and sensation to firm pressure 
was present over the backs of the second and third fingers of the 
right hand. Touch, pain, and temperature sense absent over 
backs of forearms ; over palmar surface of forearms very deficient 
sensation to touch and pain; temperature sense preserved. The 
contact qf a moderately hot test-tube with the back, of the right 
arm raised a blister, which healed very slowly. Over the arms 
the temperature sense was absent; touch and pain were almost 
normally felt, Sensation was deficient on the chest from the 
second to the fifth ribs, and lost over an encircling band ex- 
tending behind from the fifth to the eighth dorsal spines, from 
the spine of the scapula to one inch below its lower angle, and in . 
front from the fifth to the level of the tenth rib. There was no 
loss of sensation over the head,and neck, nor over the lower ex- * 
tremities. The bladder and rectum remained unaffected. 

Three weeks later, & peculiar modification of sensory dis- 
turbance, resembling that found in syringomyelia, was observed 
over the arms and over the chest, from the clavicles to the level of 
the lower border of the pectoralis ; on this area there vas loss of 
sensation to pain and temperature, but complete preservation of 
the tactile sense, so that/two points could be distinguished at the 
normal distance and the light contact of a single hair be detected. 
The sense of position was unaffected. А 

In July, 1892, the condition was much the ваше, with the 
exception that the wasting in the muscles of the upper extremity 
had certainly inoreased. Fibrillary tremor was present in the 
wasted muscles; those chiefly affected were the deltoids and 
small muscles of the hands, especially of the 16% hand.. These 
muscles showed greatly diminished reaction’ to faradic and in- 
creased to galvanic currents. The other muscles of the shoulders, 
arms, and forearms were wasted, but to a less extent. He com- ~ 
, plained of burning and tingling pains under the finger-nails and 
at the finger-tips. Sensation same, with the peculiar disturbance. 
over the limited area mentioned above. The diagnosis made at 
this time was that of pachymeningitis in the cervical region, 
with pressure on the cord, possibly of syphilitic origin. It was: 
recognised, however, that the symptoms did not exactly cor- i 
respond to those of pachymeningitis cervicalis hypertrophica, 
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especially in the absence of severe pain. The sensory ‘modi- 
fications over the arms and chest suggested syringomyelia. He 
was treated with full doses of iodide of potassium, with mercurial 
inunction and counter-irritation over the cervical spine, but 
‘without any benefit, and after being in the hospital about ten 
months, as the disease seemed stationary, and no further treat- 
„ment was at that time contemplated, he was discharged. 

He returned to the hospital in July, 1894, with an urgent 
desire that something more should be done for him. Some friend 
had told him of the possibility ofan operation affording him relief, 
and he ү that anything should be tried which would give 
him any chance of some recovery of power, if only the ability to 
feed himself. i ` 

' Condition 'on Re-admission.—He was perfectly helpless. , He 
lay on his back with his legs drawn up, and any stimulus such as 
withdrawing the bedclothes caused them to be still further drawn 
up. The right arm was slightly abducted, the elbow fléxed, the 
forearm pronated and lying across the chest, the wrist was some- 
what extended and the fingers flexed into the palm; the thumb 
was slightly flexed and adducted lying outside the fingers (modified 
* main en griffe"). The fingers and thumb could only be passively 
extended by using some force. Both extensor and flexor muscles 
were wasted; the latter the most so. The small muscles of the 
hand showed the, greatest degree of wasting. The patient could 
accomplish very slight flexion, extension, and pronation of the 
forearm, and could raise the shoulder directly upwards to a small 
extent, but all these movements were very limited and of no 
practical service to him. 

The left upper, extremity was kept extended by his side, the 
forearm being prone. The fingers and wrist lay in the same 
position as on the right side; he had no power of movement in 
this limb. The legs were rigid, the muscles being hard, and not 
wasted; the patient could slightly flex them at the hip and knee- 
joints, but had no power over the ankles or toes. The leg muscles 
reacted to both faradic and galvanic currents. The head and 
neck could be moved freely in any direction. There was no 
paralysis of any cranial nerve. He had no control over the 
bladder, and suffered from obstinate constipation. The finger- 
nails showed trophic changes, being white and brittle. 

Reflexes.—Abdominal, plantar and cremasteric all increased. 

Knee-jerks exaggerated, especially on the right side; patellar and 
` ankle-clonus easily obtained. 

Electrical Reactions —Faradic current: right arm. No re- 
action in deltoid; long flexors react very feebly; no reaction in 
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small muscles of hand; other muscles react well ; biceps reacted 
“better than ` triceps. ' Left arm.—No, reaction ' obtained for 
pectoralis major, deltoid, D and intrinsic ишш of hand ; 


; *: other musclés contract. - 
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b od: the accompanying charts ihe: ‘disturbances of sensation , 
Puis at this period of the case ‘can be seen. . The peculiar 
, retention of tactile with: loss of pain and temperature sense over 
a cértain area observed earlier in the case was now | ‘absent. On 
` this account. several careful investigations were made of the, state, 


z of sensation to heat and cold, the results of which aré given in T 


„figs. C and D, which show curious anomalies:of thé temperature 
“sense over the body surface. The diagnosis at this time seemed ` 
on the while to be in favour of a swelling external to the cord and 
"pressing upon it? As there was no sign of. disease of vertebre, 
this was not likely to be a mass of: caseous tubercülar matérial, 


75 such as is found compressing the cord in tubercilar caries. The > 


`- absence of any ‘improvement under treatment’ by iodide of : 


‘potassium, and of positive evidence of syphilis, rendered a gamme 


‘от syphilitic inflammatory swelling of the membranes improbable. ^ 


The duration of the: illness, and the fact that during the last 
eighteen months the paralysis ` of sensation had remained . 
stationary, whilst in ‘the case of the" motor paralysis there: had 
- been slight improveinent in the arms, negatived the existence of 
“tumour ° of a malignant character. It was considered that the’ 
~ sudden i increase of Luc after в a daring his, Бове stay. 
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in the hospital was due to a patch of myelitis at the seat of 
lesion. 

` Both motor and sensory symptoms indicated that the lesion 
lay from the origin of the fifth to the eighth cervical nerve roots. 
‘The symptoms pointed to considerable vertical extent of the 
lesion of the cord, and on this account the probability of a growth 
seated centrally within the cord had to be taken into consideration, 





but the long duration and stationary character of symptoms 
precluded & tumour of this kind, which is generally a glioma. 
Considerable vertical extent of lesion is also found in cases of 
meningitis, and the cervical region of the cord is the common seat 
of hypertrophic pachymeningitis, with the symptoms of which 
those of my patient corresponded fairly well, but for the im- 
portant exception of absence of the severe radiating pains 
generally present in this disease. 


269 ORIGINAL ARTICLES AND CLINICAL CASES. 


An exact diagnosis of the nature of the disease was thus un- 
fortunately not arrived at, but the condition was considered to be 
a benign tumour of uncertain nature, or a localised thickening, 
probably seated in or outside the spinal membranes, dnd com- 
pressing the cord. Dr. J. А. Ormerod, who was in Bristol for the 
July meeting of the British Medical Association, 1894, kindly saw 
the case with me, and concurred in this view. The patient, who 
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was a very intelligent man, was very anxious that something 
· should be done for him, and the dangers of an operation.and the 

possibility that no good might result from it were put plainly 
before him. Т decided to wait a'month, at any rate, until І 
returned from my holiday, and that he should fully consider the 
. question in the meantime. ‘The fact that he had regained some 

slight power in the right arm апа that most muscles in the arms 
‘still retained some electrical irritability, led me to hope that if 
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the pressure could be removed, some recovery in the arms might 
ensue, sven after the long duration of symptoms, and that the 
spasmodic contractions of the leg muscles, which gave him much 
pain, would be relieved., On my return, he still strongly wished 
that an operation should be attempted, and my colleague, Mr. 
W. M. Barclay, accordingly operated on September 12. He has 
kindly furnished me with the following notes :— 

“Ор September 12 I explored the cervical region of the cord. 
, The patient was anesthetised with chloroform, and placed in: the 
semiprone position, and an incision was made over the spines 
from the fourth or fifth cervical to the first dorsal—this being sub- 
sequently extended a little downwards. The muscles were rapidly 
detached from the spines and lamina, first on one side and then 
on the other, by the knife—the vertebral aponeurosis being 
transversely divided on each side to allow of freer retraction of 
the muscles, as recommended by Mr. Horsley. The bleeding was 
very excessive and very difficult to stop, and the patient lost a 
great deal of blood before this was accomplished. The sixth and 
seventh cervical spines were then cut off by bone forceps, and the 
seventh laminal arch trephined—the arches of the sixth, fifth, and 
. fourth being subsequently removed by forceps. On thus ex- 
posing the spinal canal, it was found to be completely filled with 
a reddish-grey, smooth material looking like the reddened dura 
‘mater. When, however, I incised the supposed dura mater, I 
eut into a greyish granular and gelatinous-looking substance, 
which proved to be entirely outside the dura; it extended as far 
up ав the fourth lamina, possibly further, and dipped under the 
first dorsal arch below ; on each side it passed forwards round the 
cord among the nerve roots, and could not be further exposed. The 
patient had been getting very faint for some time, and at this 
stage he became so collapsed that I was obliged hastily to cut 
away в small part of the mass on the dorsal aspect and close the 
wound. With warmth and injections of brandy, hypodermically 
and: per rectum, he seemed to rally somewhat, but the collapse 
returned, and he sank the same night. 

“ The excessive loss of blood at the early stage of the operation 
was most untoward, and unlike any I had previously seen in 
clearing the spine. It seemed unavoidable, and I cannot see 
what measures could have been adopted with a better chance of 
success. A still further delay was unfortunately caused by the 
forceps (Victor Horsley’s laminectomy forceps) being unable to 
bite through the lamine. In consequence of this Г had to use 
ordinary bone forceps, which are very clumsy for this work. 
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“I had hoped (had he survived the operation) that by re- 
moving the dorsal part of the mass around his cord, the pressure 
might be, to some extent, relieved, and the patient’s condition 
ameliorated.” ' 
The autopsy was made seventeen hours after death. There 
was the scar of an old bed-sore over'the sacrum. The operation 
wound in back of the neck looked healthy. The posterior arches 
of the fourth, fifth, sixth, and seventh cervical vertebra had been , 
cut away, and the dura mater, lay exposed in the floor of the 
wound, in which lay a little blood. On laying open the spinal 
canal, dura, mater and cord appeared quite normal under the 
wound, except for a minute fragment of pale growth immediately 
below it. Above the wound the cord was covered posteriorly by 
a flattened layer of somewhat friable new growth, which ex- 
tended around it forwards so as almost to enclose it; the growth 
lay outside the dura mater, and was adherent to the inner surface 
of the posterior arches of the third and fourth cervical vertebra. 
The membranes were adherent to each other and to the cord 
over the entire extent of the tumour, and the cord was also 
very soft for a corresponding distance, and was decidedly flattened 
from before backwards. Owing to its softness and to the sur- 
rounding adhesions, ii‘was difficult to remove, and was slightly 
torn. The ‘growth did not extend on to anterior surface of 
cord at level of operation wound, but did so slightly above it. 
‘The cord, which, to the naked eye, in the fresh state, showed no 
degenerated tracts, was at once placed in Müller's fluid. The: 
. vertebrm were everywhere normal in all respects; there was no 
sign of caries, of old fracture, or growth in them, and the tumour 
was not connected with them. "o 

On further examination after hardening, the tumour was 
found to extend from the origin of the fifth cervieal: nerve roots to 
that of the first dorsal. It lay chiefly in the posterior aspect of 
the cord, whieh it had flattened яла compressed throughout 
nearly the whole of the cervical enlargement. Its greatest bulk 
was on the left side of the posterior aspect of the cord; the 
nerve roots were somewhat compressed and atrophied from 

‘pressure by the tumour, perhaps especially on the left side; but 
all those corresponding to the vertical extent of the tumour were 
more or less affected. It lay external to the dura mater, 
appeared to be loosely attached to it, leaving a rough surface 
where removed. There was nowhere any trace of hemorrhage 
into the tumour, which was soft, and not tough, nor was it 
laminated. in structure. It was about 2} inches long, of which a 
piece, about 1 inch in length, was removed at the operation. 
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Its breadth on removal, extending round cord, was 14 inches; 
its average thickness 4 inch, greatest thickness, $ inch. The 
membranes under the growth were adherent to each other to 
the cord. 
Circumference of spinal cord $ inch above upper edge of growth.. 94 inches 
3.1 » at middle of growth about middle 
of cervical enlargement. . - . 1j inohes 
Circumference of spinal cord, end of cervical enlargement . .. 14 inches 
These measurements show thg extent of the compression of 
the cord. 


Sections of the cord were stained by Weigert’s method, 
and with carmine and logwood. 

Throughout a vertical extent in correspondence with that 
of the growth, the cord had undergone extensive destruction 
from pressure, and at the point of greatest softening its 
different structures were distinguished. with difficulty; but 
except for a very short distance the main features of its 
structure were clearly recognisable. It was noticed that 
althoufh both grey and white matter had undergone exten- 
sive destruction, in sections stained by Weigert’s method 
there were found many fibres in the white columns which 
had retained their myelin sheaths. These fibres were fairly 
numerous in both the posterior and anterior, and lateral 
columns, but especially in the latter and were present in all 
sections, including those from the part which had suffered 
greatest compression. 

Weigert’s stain also brought into view ascending degenera- 
tions, chiefly In the posterior columns, above the tumour, 
and descending degeneration in the pyramidal tracts below 
it, although these were not visible in the fresh cord. Neither 
in the ascending and descending tracts was the degeneration 
complete, in all of them about a third at a rough estimate of 
the total number of fibres still retained their myelin sheaths 
and were to all appearance healthy. There was no growth 
within the membranes or within the spinal cord itself. In 
the upper part of the cervical region one or two longitudinal 
slits were present in the posterior part of the cord near the 
base of the posterior horn; but careful examination showed 
that these were produced during the removal of the cord. · 
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| Portions of: the tumour were embodded.in: ‘celloidin and 
. Sections stained; some in logwood. and’ resin, mE others in 
-picro-carmine. “ ae 


. Microscopically thé tumour was seen ёо \ spring from the 
outer surface of the dura mater ; its structure is represented 


psammomata, more ‘correctly speaking to the former, as 


-there were no calcareous granules in it. The stroma was 
' composed of rounded or oval ‘nucleated cells lying in a partly 


structureless, partly indistinctly fibrillated matrix. Passing 
through the tumour were vessels and also trabecule. In 
some parts the cells had a roughly alvéolar or lobular arrange- 


‘ment, apparently determined by the course of the vessels. 


Scattered through ‘the tumour were endothelial cell nests. 


| _The individual cells composing these could not be made out, 


save in one or two places where they were in process of 


formation. These nests seemed to be of slow growth, if one 


may judge from a comparison of their structure with the 


Outside the endothelium of the small vessels was a layer of 


> homogeneous hyaline-looking material, in the position.of the 
. muscular coat, but thicker than a normal muscular coat, and 


also present i in the smallest.vessels. This stained pink with 
picro-carmine, as did also some bands of similar appearance 


"which passed through ‘the tumour and did not contain А 
vessels. The cell nests show the same hyaline material in . 


their middle and external layers. Ernst, in a paper on 


“psammoma (‘‘ Ueber Psammoma,” Beiträg. g. Path. Anat. 
| und z. Allgemein. Path., 1891-2, p. 234), describes and 


‚7 figures the band of hyaline material which forms in place 


of muscle a hyaline layer outside the endothelium, and 
also thicker bands of the same substance running through 
the tumour. He regards the hyaline substance as a change 


antecedent to calcification. This paper gives an excellent” 
“account of the best methods of staining and of various 
‚ questions as to the nature and genesis of psammoma. 

This hyaline change in vessels and cylinder-like bodies is | 


also. described by Drs. Bremer and Carson (“ Cylindroma 


^ 


' in the figures. It belonged to the endotheliomata or | 


_ richly nucleated endothelial cell nests in a case of psafhmoma -` 
‘of the cerebral dura mater under my care (see figs. 4 and 5). 
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75. SHows SPACES FORMED BY TRABEOULA OP Sonar RyBUOTURE TO VESSEL 
ud WALLS CONTAINING ORLLS оғ STROMA AND Момювоов Rap Втоор 
RU. - OoRPUSOLES. 

А9 Т-А А—СеП nests — a— Veesel with narrow imperfect wall on one side through 
. ",Whieh blood corpuscles are escaping at с. D— Spaces containing numerous 
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a—Layer resembling in appearance wall of vessel. 








Fics. 


OnnL NEST FROM CASE оғ PSAMOIOMA OF CEREBRAL DURA MATER.. 


Comparison of figures shows richness of letter in nuclei. Oel nests in 
former smaller, and neither with logwood- nor picro-carmine were nuclei 
brought out; with logwood nests appesred homogeneous in outer layers, 
staining a very intense blue. Cell nest in fig. 4 is thus of slower growth than 
that in fig. 5—Zeiss, Apoohrom. 4mm. Compens. Oo. 8. 
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VESSEL with HyaALrxXBR HoMOGENEOUS WALLS. 


&-A-—Vessel wall. s s—Lumen with blood corpuscles. о c—Buds given off 
from vessel. p—Small cell nest of similar hyaline substance a mtly 
attached to vessel by slender thread. Е E—Oells of stroma. ¥F—Ceil nest.— 
Zeiss, Apochrom. 4 mm. Oompans. Oc. 4. 





VESSEL MORE HiGHLY MAGNIFIED..;-Zéiss, Apoch. 4 mm. Compens. Oo. 8. 


a—Lumen of vessel. 8—Endothelial layer (? broader than normal). 
^  o—Hyaline coat of vessel. 
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Endothelioides of Dura Mater,” Amer. J. Med. Sci., Feb., 
1895, p. 120), and they also figure as '' capillary angioma ” 
in fig. 4 of their paper much the same appearances 
that I have drawn in fig. 8. The walls of these blood 
spaces appear to consist of pink stained homogeneous hyaline 
substance. As to staining I may briefly mention that picro- 
carmine gave very good results for the vessels and cell nests ; 
. logwood stained the cells of the stroma well, but the cell 
nests were inconspicuous in logwood stained sections, and 
their true nature could only imperfectly be distinguished. I 
made my sections before reading Ernst's paper, and could 
not follow the method there recommended and quoted from 
Van Gieson (N.Y. Med. Journ., July 20, 1889) of staining 
with a mixture of acid fuchsin and picric acid and for nuclei 
of cells with Dalafield’s hematoxylin. Picro-carmine gave, 
however, very good results indeed, especially when supple- 
mented for cells of tumour-stroma by a comparison of 
sections stained in logwood. 

Endothelioma, or psammoma, seems to be relatively of 
more seldom occurrence in the spinal than in the cerebral 
meninges. No doubt some of the cases described in the 
older writings on tumours of the spinal meninges as “ fungus 
of the dura mater," epithelioma and fibroma of the dura 
mater include examples of the different forms of psammoma 
or endothelioma. Wilks and Moxon mention (“ Pathological 
Anatomy,” p. 249), without further particulars, having met 
with one case of psammoma of the spinal membranes, and 
I have found the following cases in а fairly extensive search 
through the literature. It seemed, however, useless to go 
very far back, as the microscopic structure of tumours of 
‘older date was not clearly differentiated. 

(1) J. Hutchinson, Junr. (Path. Trans., vol. xxxii., p. 23): 
Woman, aged 48, tumour 1} in. by $ in. in dorsal region of 
cord; microscopic calcification had occurred in it. Duration 
of symptoms two years; paraplegia without loss of sensa- 
tion; very severe and constant pains oe into lower 
part of abdomen and down legs. 

(2) Mr. J. Hutchinson refers to a case described by Dr. 
Wilks (Path. Trans., vol. vii., p. 87) аз a tumour of fibro- 
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nuoleated structure, not simple fibrous growth, ina woman 
aged 43. ‘Tumour size of a bean, of oval shape, firm, hard, © 
and grey, and growing from dura-arachnoid. Symptoms of ·, 


' nine months’ duration, began with pains between shoulders 


and in chest and legs. She suffered from weakness оѓ legs, 
but without complete paralysis and without sensory affection,, 
and from violent pains and convulsive twitchings in limbs 


' and abdomen. Dr. Wilks' adds to the account of this case 


that: “ In the year 1849 a nian died in Guy’s Hospital from 
a very similar tumour of exact form and size, and, EUM 
from the like part of the cord." 
(8) H. A. Lediard (Ibid., vol. xxxiii., р. 27): Tumour of. 
dure mater pressing upon cord in cervical region. A note 
added to description says that specimen is in museum Royal 
College of Surgeons -described as endothelioma connected 
with pia ‘mater of spinal cord. Man, aged 25: duration of 
symptoms seventeen months. Pain and stiffness in neck; 
numbness, loss of power in left upper extrémity ; right arm 
next involved in same way, until finally there was complete 


_paralysis-of arms, legs and trunk. Death from implication 


of muscles of respiration. Tumour smooth, firm, pinky- 
white, irregularly lobed. Length fin. by ш. broad by din. 


', thick. 


(4) Dr. William Cayley (Ibid., vol. xvi): Oval tumour i 
interval between tenth and eleventh dorsal vertebræ growing 
from inner surface of dura mater, not adherent to cord; 
tumour soft, and white in colour. Woman, aged 46: dura- 
tion of symptoms twelve months; 1}in.. long, by b lines 
thick. Calcified cells in centre. of nests. 

' (5) T. Whipham (Ibid., vol. xxiv., p. 15): Tumour oppo- ' 


` gite sixth and seventh, cervical vertebre, grew from dura: | 
' mater, and’ was firmly adherent to it; though lying in such 


close proximity, with cord, had no connection with it. The . 
patient was a woman, aged 34: duration of symptoms, which 
began in legs, thirteen months. There is also-a case reported 
by Dr. Ogle as carcinomatous tumour of foramen magnum ., 
(Trans. Path. Soc., 1859-53), but no account of me micro- - 
scopic structure of the growth is given. 

Although = number of recorded cases of psammoma, 
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or endothelioma of the cerebral meninges is very large, the 
above are all the cases of growths in the spinal membranes 
that were certainly of this nature that I have been able to 
find in the literature accessible to me. I have, however, 
been unable to peruse two or three papers, especially one 
referred to by Ernst (“ Ueber die primitiv geschwilste der 
Dura Mater,” Wein. Med. Jahrbucher, 1874), which is based 
on: twenty-eight cases, and one by MacAlister, “ Sarcoma 
Spin. Meninges," Zurich, 1890. These papers may possibly 
contain more examples. 

It will be noticed that these cases occurred in adults, 
and that the duration varied from nine months to two years. 
In none of them did metastatic growths occur, the tumours 
remaining localised, and not growing to any great size. 
Such cases would presumably be well suited for removal by 
operation. It would be interesting in future cases to have 
more information as to the previous occurrence or not of 
syphilitic infection and of blows or falls upon the back. 

To recapitulate the most important features in my case ; 
these were :— i і 

(1) The long duration, with sudden exacerbation of all 
the symptoms after a fall. 

(2) The close resemblance of the sensory disturbance 
over a certain area to that commonly met with in, and re- 
garded as typical of, syringomyelia. This at the time caused 
some difficulty in diagnosis. 

(8) The remarkable absence of severe pain, and of root- 
pains, radiating from the affected part of the cord ; possibly 
accounted for by the soft nature and slow progress of the 
growth producing only very gradual increase of pressure on 
the nerve roots. This may possibly be in future an impor- 
tant diagnostic point in differentiating this variety of tumour 
from other growths in the spinal membranes. 

(4) The existence after such & considerable time of many 
apparently healthy fibres in the affected part of the cord and 
in the degenerated tracts, presumably rendering possible a 
fair amount of recovery. The operation, however, did not 
remove the whole of the growth. 


r 


'A CASE OF CEREBRAL TUMOUR, WITH HEMI- 
| ANÆSTHESIA. 


BY H. J. MACEAY, M.D. 


James M., aged 45, a labourer, was admitted into Devizes 
Cottage Hospital on November 20, 1893, complaining of 
severe headache, inability to walk, and numbness, with some 
weakness of the left side. His family history was unim- 
portant; his personal record showed that he had chancre in 
his twentieth year, and malarial fever when on foreign ser- 
vice ; otherwise his health had, been good, and he had not 
drunk to excess. His present illness began nine weeks 
before, with severe pain in the head; he had, however, 
noticed giddiness and occasional headaches for some months 
before. Two weeks after the severe headache began he 
had cramp in his legs, chiefly in the calves, but they did not 
jerk, merely becoming stiff and painful. During an attack 
of this sort, seven weeks before admission, he fell downstairs, 


- striking his right ear and the head behind the ear in the fall. 


A month later he had а shivering attack with intense aching 
in the back, neck and head (? influenza), for which he went 
to bed, and remained there till his admission to the hospital. 
There were no convulsions or motor spasms at any time 
during his illness, nor did he ever lose consciousness. While 
in bed he noticed a gradual onset of numbness in the left 
side of. his body, which also became: somewhat weaker than 
the right ; coincident with this his wife had noticed increas- 
ing torpor and stupidity. He had had severe attacks of 
- vomiting, independently of taking food. Не complained also 
‘of giddiness, and of failure of sight. 
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Examination showed the patient to be a well-built, mus- 
cular man, who lay on his back with closed eyes, seemed 
stupid and heavy, and appeared to have difficulty in under- 
standing and answering the questions put to him. When 
pressed to answer he would, after a pause, say impatiently, 
. ‘He did not know,” or make a quite irrelevant reply. The 
information he volunteered, however, apart from questioning, 
was intelligent, coherent, and tothe point. He never mixed 
up incongruous words in his sentences, nor made meaning- 
less. sounds. He could read the letters in Snellen's types, 
‘and write small words correctly. His condition therefore 
suggested that of sensory aphasia, of the variety described 
as word-deafness. He complained greatly of pain in the 
frontal region, and cranial percussion elicited tenderness over 
the. right temporo-parietal region. His motor power was 
good on the right side but slightly impaired on the left. He 
‘had still, however, considerable power in the left hand grasp, 
and in flexing and extending the left leg. Muscular nutri- 
tión was everywhere good. There was no rigidity on passive 
movement., Electrical irritability was diminished to both 

‚ currents on the left side of the body, but there was no 
qualitative change. 

The knee-jerks were normal è on both sides, and re was 
no clonus. The plantar and cremasteric reflexes were im- 
paired on the left side. Bladder and bowel control were 
normal.’ The right pupil was dilated’ to about No. 12 

. catheter gauge, and did not react to light; the left was of - 
medium size, and re-acted but sluggishly. Co-ordination 
was unaffected on the right side, but рр! defective on ' 

_the left. 

Muscular gense is much impaired on the left side. He is 
quite unaware in what position his left arm and leg are 
placed, imagining them to be straight when they are flexed : 
this is not the case with the right side. 

` There is great impairment of sensation to touch, pain 
and temperature over the left side of the body. He does 
not feel á pin-prick, which on the right side makes him wince 

“and, withdraw the limb. | He does not recognise as warm a 
test tube” of water a little below boiling point. Не is quite 


х 
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. unconscious of light touches over the impaired area. This 
includes the, left half of the face and trunk and the left arm 
and leg, and the anssthesia appears to be most marked in 
the leg. Normal sensation is recovered at about an inch to 
the right of the mesial line, and continues over the right mde 
of the body. 

The condition of the cranial nerves is as follows:— «s 
.l. He cannot distinguish in either nostril, tested 
separately, the smell of hyacinth, cloves, peppermint or: 

. tobacco. He complains thet there i is no flavour i in his meat 
or his tea, and that everything tastes alike. 

п. Vision, R. «5. J.o. at 22 ош. 

L. P.L. only. МЕ ә | 
` There is optic neuritis on the right side. On the left the . 

disc cannot be examined on account of cloudiness of the 
cornea. There i$ concentric contraction of the right field. 
The right pupil is dilated and motionless, the left is of 
medium size and probably reacts sluggishly to light. : Re- 
action to accommodation cannot be made out in either eye. 

п. ‚*Р{овїв and paralysis of internal rectis on right 

D side. 


V: Nearly complete facial anmsthesis of left side, which 
includes the mucous surfaces and extends slightly to the 
right of the middle line. ‚Commencing neuroparalytic 
ophthalmia in left eye. Masseteric’ contraction equal on 
both sides. » x | | 

VII. Unaffected. E 

ҮШ. He hears a watch tick which is normally aódible 
at thirty inches, at а distance of two inches in the right 
and twelve inches in the left ear. The relatives cannot say 
whether he was deaf before his illnes, but Me he was not. 
The tympana are healthy in both ears. і 

IX. He cannot distinguish on either side ot the tongue 
solutions of salt, tartaric acid, quinine or sugar. The 
tongue is thickly furred. The solutions are applied to the 
back as well ав the front ‘of the tongue. . 

X. 

> XI. | Unaffected. - 
XII. 


$ 
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- There is some swelling of the left side of the face, and a 
bright flush on the left cheek. 
' T: 99°. Р. 64, fall, laboured, regular. R. 18. 
The urine is acid, d gravity 1,018, free from albu- 
men and sugar. 
On the 23rd it was noted that the бев was less marked, 
and on the 24th the right eye was opened equally with the 
_ left, and the right internal rectus had regained its power. 
The right pupil was still dilated, but now reacted sluggishly 
to light. 
^ During his stay in hospital the observations made were 
frequently verified. He was frequently seen to move all his 
limbs, and to raise himself and sit on the side of the bed. 
He was unable to stand or walk, on account of vertigo. 
Subsequently the ophthalmia of the left eye went on to 
perforation of the cornea, and his torpor deepened; he had 
still, however, occasional intervals of clearness, when he 
would ‘ask questions quite intelligently, but could hardly 
ever be got to return a relevant answer. On December 12 
he became comatose, his temperature rose to 106°2°, and he 
died shortly afterwards. 
Autopsy fourteen hours after death, at which I was 
. assisted by Dr. Adie. On opening the skull there was 
, thickening and opacity of the dura over the right temporo- 
sphenoidal lobe. The arachnoid space contained several 
ounces of blood-stained serum, which was seen to ooze 
. from the sulcus surrounding a tumour in the right lower 
temporo-sphenoidal region, and the freedom of the flow 
suggested communiéation with the right lateral ventricle. 
The tumour (fig. 6) was lenticular in shape, measuring 
45 cm. in diameter each way, by 2 cm. in thickness. It 
occupied a bed of softened brain tissue which had absorbed 
half the breadth of the middle, and had completely 
obliterated the lower temporo~sphenoidal convolutions. 
The superior T. 8. convolution was greatly enlarged in 
breadth and length, and ‘was, like the remainder of the 
brain, displaced upwards and forwards. Owing to this dis- 
placement the frontal and parietal lobes were compressed 
somewhat, and the fissure of Sylvius was anterior to its 
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usual position. Moreover, the T. S. lobe occupied more , 


than its normal proportion of the: surface-area of the hemi- 
sphere. The left hemisphere was natural in Shape and 
proportion. The nerves at the'base of the brain showed 
no change beyond compression and flattening of the right 


oculo-motor. No naked-eye change could be detected in 


the fifth of the left side, nor in the Gasserian ganglion, nor 
in the auditory of the right side. Unfortunately these 
structures were not preserved for microscopical examina- 
tion, a8 was intended. 

On the median aspect of the right hemisphere there is 
evident compression and softening of the hippocampal 
gyrus in the neighbourhood of the isthmus, and between 


this and the uncus. The uncinate, and occipito-temporal ` 


gyrus (beneath the collateral fissure), are also superficially 
softened. The lingual gyrus appears, outwardly, unaffected. 


‘The rest of the median surface of the hemisphere appears | 


normal. ‘A vertical (frontal) section was made through the 
hemisphere in the plane of the centre of the tumour (line 
A Bin fig. 6). This plane passed through the splenium of 
the corpus callosum in its greatest.diameter, and met, at 
the superior margin of the hemisphere, the posterior and 
superior extremity of the fissure of Rolando. 

It was seen by the section (fig. 7) that the occipito- 
temporal gyrus was compressed to a mere shred, from 2 
to З mm. in its greatest thickness, by the tumour. The 


medullary matter of the lingual gyrus, and that at. the 


bottom of the calcarine fissure (which includes the medul- 
lary matter of the hippocampal gyrus at this spot), was 
softened to pulp. The bed of the tumour occupies most of 
the thickness of the temporo-sphenoidal lobe in its lower 
two-thirds and its posterior half; and from -the softened 
medullary matter composing it a strand of softened tissue 
passes upwards and inwards towards the floor of the 
lateral ventricle. This softened tract extends up both 


walls of the lateral ventricle; on the outer side as far - 


as the grey matter forming the bottom of the parallel 
fissure; andon the inner side, formed here by the cornu 
ammonis below, and higher up by the alveus of the hip- 
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pocampus (posterior pillar of the fornix), the softening 
extends as far as the splenium of the corpus callosum, 
which is not softened. A small fragment of the posterior 
extremity of the optic thalamus, which the section includes, 
lying subjacent to the splenium, is also unsoftened. The 
cavity of the ventricle is obliterated, and the softened walls 
are in contact with each other. 

A horizontal transverse section through the anterior 
portion of the hemisphere, in the plane of the line E F 
(fig. 9), displayed the internal capsule in relation to the 
softened medullary matter of the T. 5. lobe. It was 
found that the posterior fibres of the capsule did not 
share in the softening, but were separated from the dis- 
organised tissue by a space, a few mm. in width, of 
apparently healthy medullary matter. Beyond this dis- 
tance (about five mm. from the posterior extremity of 
the lenticular nucleus), the medullary fibres were softened 
and were in anatomical continuity with the softened 
medullary substance forming the bed of the tumour. A 
softened tract of arcuate fibres could also be traced 
passing into the white matter of the adjacent (superior) 
T. S. convolution. 

Sections in, and anterior to, the plane of C D did not 
reveal any fresh facts, and sections in the plane of A B 
through the hinder portion of the brain showed that the 
‘area of softening did not extend posteriorly beyond the 
region of actual compression by the tumour. 

The fibres of the crusta and tegmentum of the cerebral 
peduncles showed no visible change, nor did the longitu- 
-dinal fibres of the pons. 

The brain was hardened in Muller's fluid for two months, 
and for a month in alcohol. Sections were then cut from: 
(1) the tumour; (2) the posterior fasciculi of the internal 
capsule; (8) the tract of medullary substance posterior to 
this, endeavouring to include the boundary line between 
healthy and softened tissue; (4) the softened hippocampus ; 
(5) the superior T. 8. convolution in its middle undamaged 
portion; (6) the right crus-cerebri and pons. 

(1) The tumour was found to be enclosed, on its outer 
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surface, in a capsule of vascular connective lisi; sug 
appeared to be thickened pia. Internal to this wag à "noie 
containing numerous arterioles surrounded by connéctive 
tissue which was densely infiltrated by .small-celled leu: , 
cocyte-looking bodies which took on a deep stain, and ' 
resembled the granulation tissue of syphilitic ' growths. 
The arterioles in this zone and in the capsule were for 
the most part either obliterated or in process of being 
obliterated, by the invasion of the outer and inner tunics, 
by the small-celled growth mentioned. Many of those so 
. obliterated showed the presence of white fibrous tissue 
more or less replacing the walls of the vessel, and some 
of them on section had the appearance of being round 
cords of fibrous tissue. More internal to this granulation 
zone were areas of loose connective tissue, and strands of 
dense fibrous tissue, the latter sometimes enclosing tracts 
of hemorrhagic débris, and elsewhere of caseation. 

(2) The posterior fibres of the internal capsule showed 
no morbid change. The nerve fibres were of equal size; 
their axis cylinders took on a deep stain with aniline blue 
black. The unstained white sheaths exhibited no enlarge- 
ments nor degeneration. 

(3) The tract of softened tissue posterior to the internal 
capsule could not be included in sections even when cut in 
celloidin. The broken edges from which tissue had disap- 
peared exhibited at the boundary line swollen and irregular 
fibres, and numerous dark stained connective tissue nuclei. 
Sections teased in osmic acid showed abundant myelin 
globules in the irregular fibres, compound granule bodies 
and fatty débris. 

(4) The hippocampal sections showed в total disappear- 
ance of the longitudinal fibres forming the alveus, and an 
absence of the large pyramidal cells from the subjacent 
layer. There appeared to be a great increase of connective 
tissue, with darkly stained nuclei, but the normal arrange- 
ment of the other layers in this part of the brain, could ay 
be recognised. 

(5) The superior temporo-sphenoidal convolution was 
not softened anywhere except in the medullary (arcuate) 
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Ето. 6. 
Right Hemisphere, with Tumour in sifu. From photograph. 


To show the tumour more clearly, the point of view is from a little below the 
transverse axis of the brain. Consequently the upper margin, including the termina- 
tion of the fissure of Rolando, is not visible. I.P points to inter-parietal fissure; R 
and S, fissures of Rolando, and of Sylvius; the lines refer to planes of section men- 
tioned in the text. 
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Section through hemisphere in plane of line AB. From a photograph, nat. size. 
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(The letters refer to figs. 7 and 8.) 


SM —Supra-marginal Convolution; A—Angular Convolution; B— Parallel 
Fissure; C—Middle Temporo-sphenoidal Convolution ; С! (in fig. o ne T.S. 
Convolution; D (in y Mme aie: M—Occipito-temporal Gyrus; L— 
ona: K—Calearine ure; J—Hippocampal Gyrus; In pos ММ! Major; 

— Hippocampal Fissure; G (in fig. 8)-— Posterior Extremity of Optic Thalam 


Heavtny BRAIN. 
Section in same plane as in fig. 7, for comparison. From a photograph, nat. size. 





Fig. 8. 
(The letters refer to figs. 7 and 8.) 


P.P.F—Posterior Pillarfof Fornix, descending to become the Alveus of the Hippo- 
campus. The same structure, but disorganised, can be traced in fig. Т; F— 
Splenium of Corpus Callosum. The softened appearance in fig. 7 is due to com- 
pression by cotton wool, which was packed into the upper part of the Ventricle; 
E—Callosal Convolution. 





section through anterior portion of Hemisphere in plane of- M 


with 
e tumour. There is seen to be an interval of unsoftened 


to the internal capsule. H—Lenticular Nucleus; B— 
Thalamus; C—Commissural fibres of genu of 
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illosum ; F— 1st T.S. Convolution, into which passes a strand of ойга аа c 
Fissure of Sylvius; I—Insula. 
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fibres in its anterior portion already referred to. Elsewhere 
there was a great increase in the size, and in the relative 
mass, of the neuroglial fibres and cells. The nuclei were 
more numerous than in normal sections and were-occa- 
sionally double. 

(6) The crus cerebri and pons exhibited normal fibres, 
with unaltered sheaths and axis cylinders on transverse 
section. ‘ 

The sections were stained for the most part by logwood 
and carmine, by Bevan Lewis’s method, and by osmic acid. 
I regret that my want of skill as a microscopic draughts- 
man does not allow me to reproduce their appearance. 

Remarks.—The dearth of clinico-pathological records, 
throwing any light upon the localisation of the cerebral 
sensory areas, has been frequently remarked. The reproach 
cannot even yet be said to be in a fair way of being removed 
—a search of the only available literature at my disposal 
' having yielded but scanty notes of cerebral cases in which 
tactile anesthesia was associated with cortical lesions. 

Ferrier’ reports a case in which a tumour pressing on 
the left temporal and parietal lobes caused right hemi- 
anesthesia. Vialet? mentions two cases of left hemianopsia 
in one of which right hemi-anssthesia was present. In both 
of these there was atrophy of the convolutions bounding the 
calcarine fissure, atrophy of “the central portion of the 
parieto-occipital fissure,” and atrophy of the foot of the 
cuneus extending to the lower extremity of the hippocampus; 
unfortunately no detailed criticism is given of the associa- 
tion of symptoms with lesions in each individual case. 

Dana,’ in a collection of one hundred and ninety-two 
cages. quotes twenty as being cases in which no anesthesia 
was associated with lesions of the gyrus fornicatus or gyrus 
hippocampi. By his own showing, however, some disturb- 
ance of sensation was present in nearly one-third of these 
cases. 

Savill* reports left anssthesia and trophic changes occur- 


! Lancet, ij., 1887. * Medical Week, vol. 1., No. 84. 
з Journal of Mental and Nervous Diseases, Oct., 1888. 
+ Brar, 1890. 
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ring in a case in which a cavity was present beneath the 
‘cortex of the right gyrus fornicatus. 

Hammond! reports & case in which (among other lesions) 
` pressure on the left gyrus fornicatus was associated with 
anssthesia of the same side. 

If clinical observation, however, lags fi in rear of experi- 
mental research in this matter, it is satisfactory to note that 
the direction of the former is in the footsteps of the latter. 
Thus Horsley and Schifer,? expanding Ferrier’s previous 
conclusions, are of opinion that the gyrus fornicatus repre- 
sents, in the hemisphere, the area of cutaneous sensibility, ` 
and on the clinical side, Mills, after an exhaustive digest of 
recorded cases, concludes that “no part of the brain is 
more likely to contain the areas (for cutaneous sensibility, 
i.e.) than the gyrus fornicatus, the hippocampal gyrus, the - 
precuneus, and the postero-parietal convolutions. 

It should be encouraging, too, to remember, that the 
difficulties which beset a solution of the problem do not 
differ, in kind or in degree, from those which have hindered 
the settlement of the question of motor localisation. They 
, arise chiefly from cases, apparently-anomalous, in which 
` the specific symptoms are associated with lesions of areas 

other than those indicated by éxperiment, and in the second 
place, from instances, apparently negative in import, in 
which morbid conditions of the regions indicated by experi- 
ment are accompanied by.no specific symptoms. Concern- 
ing the latter, the phenomena of functional compensation’ . 
are probably equally valid as explanatory of thé apparent 
anomalies of sensory “negative instances” as they have 
been shown to be in the case of motor functions. And as 
regards the first-mentioned difficulty, the accumulation of 
recorded cases will probably, with a widening knowledge, 
reveal the explanation of these present-seeming discrepancies. 

In the case I have now recorded, the ascertained absence 

of morbid change from the sensory tracts of the pons, crus, 
and internal capsule, points to' the cortical areas involved, 
and the parts underlying them as the seat of the sensory 
disturbance. 


! Ib , 1891. з Trans. Roy. Soc., 1888. 1 Brar, 1889. 
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The location of the softened tract posterior to the 
internal capsule is such that it would involve the temporal 
portion of the temporo-occipital cerebellar fibres, which, 
lying to the outside of the pyramidal fibres in.the crusta, 
are known to radiate outwards and backwards to the 
temporal and occipital cortex. As these fibres are presumed 
to be motor, or at least not sensory in function, however,’ 
the sensory impairment cannot be associated with their 
damage. It is reasonable, thérefore, to connect the anms- 
thesia, general and special, with the cortical lesions on the 
outer and mesial surfaces of the temporal lobe, and with the 
destruction of the subjacent medullary tissue. Such a con- 
clusion would be in complete accord with the observations 
of Ferrier and Yeo,? who showed that lesions of the hippo- 
campal gyrus, hippocampus, and the neighbourhood of the 
calcarine fissure, were associated with loss of sensation on 
the opposite side of the body, and, inasmuch as the hippo- 
campal and uncinate gyri are merely subordinate divisions 
of the gyrus fornicatus, the conclusion is equally in harmony 
with the later observations of Horsley and Schafer.’ 

With reference to the special senses, it is probable that 
the loss of hearing on the right side was due to intra-cranial 
pressure on the soft fibres of the right auditory. The right 
superior T.8. convolution was not affected in its posterior 
part, otherwise than by being displaced upwards, and by an 
apparent hypertrophy of connective tissue. 

The impairment of taste and smell on the left side were 
probably contributed to, if not accounted for, by the facial 
angesthesia on that side. On the right side, however, the 
loss may be associated with the damage to the grey and 
medullary matter of the hippocampal gyrus consequent on 
the pressure of the tumour. 

In considering the almost total amblyopia of the left eye, 
the difficulty is to assign to each of several morbid conditions 
present, its legitimate share in the result. There was 
extreme cloudiness, with, later, ulceration of the cornea. 

1 Gowers, ** Nervous Diseases,” vol. ii , pp. 29 and 65. 


2 ** Functions of Brain," 1886, chap. ix. ` 
3 Supra cM. 
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It is possible that optic neuritis was also present. I also 
refer, in this connection, but with diffidence, to possible 
destruction of fibres of the optic radiation of Gratiolet in 
the white matter of the temporal lobe, in the area of soften- 
ing described. I am not aware whether this lesion has 
ever been associated definitely with crossed amblyopia. ` 

The association of the latter condition with lesions of 
one angular gyrus has ‘been established by Ferrier,’ and 
clinical cases of similar impórt have been recorded. by him, 
by Grasset,? and by Sharkey.’ | 

A case of bemianæsthesia, with homonymous hemiopia ; 
in which the softening involved the fibres of the optic radia- 
tion, is reported by Beevor ; ; but in hià case the area of 
softening was much more extensive than in mine, extending 
back to the surface of the occipital lobe. Я 

If the fibres of the optic radiation proceed, in part, to the 
angular gyrus, ав well as to the occipital: visual centres, it 
seems possible that a lesion of small area might affect those 
fibres only, or chiefly, which are in connection with the 
angular gyrus of the same side, and so produce crossed 
' amblyopia rather than hemianopia. Although, in my case, 
the patient's condition rendered futile any attempt at a 
careful perimetric investigation, yet I am strongly of opinion 
from the observations made that his visual condition indi- 
cated crossed amblyopia rather than hemiopia. 

The condition of vision in the right eye was sufficiently ` 
accounted for by ascertained optic neuritis. . 

The patient’s mental condition which, on his admission, 
I thought resembled the condition described as word-deaf- 
ness, is extremely interesting in connection with Starr’s 
' investigations into the pathology of sensory aphasia.‘ In 
an analysis of fifty cases of sensory aphasia, Starr found 
‘that the convolutions most frequently affected were the first 
‘and second temporo-sphenoidal. In seven cases pure word- 
deafness was present, and in all of these the lesion was 


* Op. cit., р. 287. ` 

з Op. сы. 290. I have not had an opportunity, however, of referring to the 
originals. 

3 Lancet, May 5, 1895. 4 Bram, 1889. Б 
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limited to the first and second T.8. convolutions, in their 
posterior two-thirds. 

‘As regards diagnosis, I may say that the only approach 
' to one made during life was the suspicion of a gummatous 
tumour or tumours, somewhere at the base of the brain. 
The difficulty, of course, was to harmonise signs which 
pointéd at once to compression of the right oculo-motor, and 
auditory, with injury to the left trigeminal ; and to explain 
at the same time interference with the sensory tract passing 
to the left side of the body, without serious implication of 
the motor fibres. Due weight was perhaps not given to the 
olfactory indications which might have led to a localising 
diagnosis of injury in the region of the uncinate and hippo- 
campal lobules, nor were there present to my mind the 
localising indications afforded by sensory aphasia, according 
to Starr, and quoted above. Needless to say, no single. 
lesion could be imagined associating all the signs present, 
and the invocation of multiple lesions did not afford much 
assistance. It is to be hoped that sufficient clinical material 
will eventually be accumulated to allow of greater confi- 
dence in the localisation of the cerebral sensory areas, and 
the present case is recorded with a view to that end. 
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ON DIPHTHERITIC PARALYSIS. 


Being an Analysis of the Cases occurring at the Eastern Hospital, ' 
е Homerton, during the Years 1892 and 18938. 


BY E. W. GOODALL, M.D.LOND. 
Medical Superintendent of the Hospital... 


. Burors entering upon the subject-matter proper of this paper, 
there are a few preliminary observations which I desire to make. 
Firstly, with respect to the nature and circumstances of the cases 
of diphtheria that have been admitted into the hospital during 
the two years 1892 and 1893: the patients came almost entirely 
from the eastern and north-eastern districts of London, and were 
furnished mostly by the lower and lower-middle classes of society 
(labourers, mechanics, small shopkeepers, clerks, &.). The 
severity of the cases, judged by the mortality, was the same each 
year; the mortality per cent. (calculated according to the Re- 
gistrar-General’s formula) was 35:6 for 1892 and 35-2 for 1893. 
The cases, both of diphtheria and of paralysis, were consecutive. 
All cases of disease sent to the hospital certified to be diphtheria, 
but found to be of another nature, are excluded. 

Secondly, with respect to the length of time the patients were 
detained in the hospital: it has been my practice (and it has been 
rigidly carried out) not to discharge any child before the end of 
six weeks from admission, unless the attack of diphtheria began 
any length of time before admission, which, however, is very ex- 
ceptional. Adults are detained for six weeks only when the 
attack ig severe or when some complication arises to prevent 
their discharge; otherwise, they are allowed to leave at the end 
of four weeks at the earliest. A considerable number of patients 
have been sent, at the end of three or four weeks, to the Northern 
(Convalescent) Hospital at Winchmore Hill, where they have 
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- remained for a further period of three or four weeks. А few of 


these patients haye been attacked with paralysis while. at 


“Winchmore Hill ; Dr. Hume, the medical superintendent of the 


Northern Hospital,, has kindly supplied’ me with information 
concerning.these-cases, and they are included in my list. 

Thirdly, nearly all the cases of diphtheria, and still more of 
paralysis, have come under my own personal observation; but for 
the bulk of the written notes I am much indebted to the assistant 
medical officers of the hospital, who have taken’ much trouble over 
them:, á ` к: 

І have made thése remarks in order that others may get some 
idea of the class of case "with which this paper deals, and of 
the conditions under which the cases have been observed. It 


will be found that some of my statements differ from those made 


' by-other writers on the same subject. But, inasmuch as the ex- 
` perience.derived from one hospital may differ widely from that of 


- another, апа both from that gained in, private or corisulting ` 


practice, it is nof surprising to, find even marked difference of 


| statement with respect to what are supposed. to'be questions of 


fact, let alone of opinion. The truth can d be arrived at by a 


' combination of experiences. 


` 


` -Number of Cases —During fhe years 1892 and 1893, 1,071 
cases of primary diphtheria! have been under treatment in the 
hospital, including those remaining at the end of 1891 and ex- 


- eluding those remaining at the end of 1893. Amongst these cases 


there have been 125 instances of- paralysis, an incidence of 11:6 
per cent. on the total cases ; 17 of the 125 cases proved fatal. It, 
has to be remembered, however, that in diphtheria death, due to 
the, abtack itself, takes: place fairly early—before, to employ 
Roger’s expression, the patient has time-to become paralytic. 
Hence, a fairer estimate of the frequency of occurrence of 
paralysis will be obtained if the fatal.cases (less, of course, those 
fatal during: paralysis) be subtracted from the total, and the - 


` incidence be calculated upon the remainder. There were 362 . 


such fatal cases, so that 709 patients survived to run the risk 
of ‘becoming pue: 125 were во за incidence of 
Es cent. .. Mc 

- Sez.—Of these 195 usus 56 were did and 70 females— ' 


E proportion of 1 male to 1:27 females. . This slight pre- 


Я па of females NY possibly be сое for as follows: 


` 


Ne Ав КЕ азау; Н ii primary is mean not ему to scarlet 


` fover, Deak oR, m 


D 
"ur 
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is ` more females than males were tinder treatmient—the 1, 071 cases 
а; “being made up of 478 males and 593 fémales (one male to 1:24 


'' females) ;; moreover, the mortality was higher among males than · 


‚ females—183 of the former and 179 of the latter having died (ex- , 
‘cluding deaths due to or occurring during paralysis), во that 295 


to 14 females)’; seeing, however, that 55 of these males and 70 
of these females did become paralytic, it would seem-that males' 
are в little more likely to be so affected than females, for the, 
incidence in the former sex i818:6 per cent.; in the latter; 16:9. 


males and 414 females lived to run tha risk of paralysis (1 male ' 


KA н ` — Aje.— The numbers of cases are arranged in the following. р 
"table according to age :— X n BOT а 
"E ` Age. | > . No. of Cases. 
е .  - Between 1 and à years Е Е 2-"^ '"' 
i я i Dom 2 1 8 DP $ * 7 
i | DB 8 » 4 » 2 18 
um Y 4 n 5 n ` $ C! i 18 
MET А 5 ” '6 КЕТ ЕГ 17 | 
' » 6 э 7 М 17 
Е PA T sii 8 Е et „H " 
i 3 8' a 9 » : 8 
eee э» `9 3 10° n : 8 ; 
» 10 Di 11 3} Ё 8 
» 1l , 12 ү $ + | 6 
» 12 35 18 А » ' | 4 í 
nt 18 LÀ 14 . » 2 
| wt М „1б. | 8 
o К 17 э» 18 "n ` ^ 2 
E » 28 4, 24 n i 
n : 26 у 9T. ' Th * d T t 
ay i 28 n 29 э, " 1 | 
| w dE „48 у m t 1 
, a 4 + — 
» 195 ' 


Thus the ages of the patients range from one to forty- -two years ; 
there were none under one year of age, and only 9 under three 
айа 6 over fifteen years. 


ep E 


. the cases are arranged in periods of ten years :— 


|o > Under 10 years : ( 96 P 
10 to, 20 ,, 25 . | 
р 20 , 80 ,,; es st d „`8 
(5 80 ,, 40 „1 2 EN Е 0 2 
n 50 » Y « 1 


40 


` Most of the patients were, however, ' " 
коз ten years, as will be seen from the following E in which’ 


М 


Й 
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These figures differ widely from those given by Landouzy in 
68 cases quoted by Dr. Gowers in his treatise от ‘ Diseases of 
the Nervous System ” (2nd edition, vol. ii., p. 908). The statements 
Dr. Gowers makes, apparently in consequence: of Landouzy's 
figures, that ‘adults furnish a larger proportion of the cases of. 
paralysis than of diphtheria,” and that * it would seem that the 
tendency to paralysis is very slight in early infancy and that it 
increases the older the sufferer,” appear to me tò require some 
modification. No doubt the statements are ın accordance with 
Landouzy's figures, but there must have been some factors in 
operation causing adults rather than children the subjects of 
diphtheritic paralysis to be brought under Landouzy’s notice. If 
we arrange the 1,071 cases of diphtheria in ten-yearly age groups 
with the deaths at the corresponding periods we obtain the follow- 
ing table :— : 

Under 10 years, 780 of sion 859 died, d after paralysis 


10 to 920 „ 176 A 19 5 5 
20 to 80 , à 78 y 4, 
80 to 40 „ 80 „ 2 y 
40 to 50  ,, 9 3 l ,, 1 after paralysis 
over 50 5 8 3 itas 
1,071 879 Aoc ' 


Comparing this with & similar table for the cases of paralysis 
given above we find that of 780 patients under 10 years of age, 96 
' became paralysed, or 12:8 per cent.; of 176 between 10 and 20 
years, 25 became paralysed, or 14-2 per cent.; and of 115 of 20 
years of age and upwards, 4 became paralysed, or 8-4 per cent. 
7 But the.fairest way,to get at the ‘incidence of paralysis 1s (as has 
been before stated) to subtract from the total cases of diphtheria 
all those that proved fatal, with the exception of those fatal after 
the onset of paralysis. If this be done we have 436 cases under 
10 years of age, of whom 96 became paralysed, or 22 per cent. ; 
between 10 and 20 years of age there are 165 cases, of whom 
25 became paralysed, or 15:1 per cent.; above 20 years of age 
there are 108 cases, of whom 4 became paralysed, or 9/7 per 
cent. Again, of 125 cases of diphtheritic paralysis 96 or 76:8 per 
cent. were children under 10 years of age; 25, or 20 per cent. 
were aged from 10 to 20 years, and 4, or 8:2 per cent. were more 
than 20 years old; and of the 1,071 cases of diphtheria, amongst 
which the cases of paralysis arose, 73 per cent. were under 10; 
16 per cent. between:10 and 20, and 11 per cent. were above 20. 
On the question of age incidence De Gassicourt’s treatise on the 
* Diseases of Childhood,” and the work on “ Peripheral Neuritis”’ 
by the late Dr. Ross and Dr. Bury, should be consulted. 


+ 
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The following table gives these figures concisely :— 
































w ge |g в 
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Age. Ба | dan S88 si ЕЕС 58 
85 EH B35| BR | ez FECI 
Bc [39 | BR ^| BS | 828) 852) ae 
А &^ А А ^ les Дд z 
Under 10..  ..  ..| 780 844| 486| 96 | 290] 19:3 | 15 
10to20 ..  ..  .. 176| 11| 165] 25 | 151) 142| 1 
980... .. wl 78: 0 
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Date of onset of Paralytic Symptoms.—In 101 of the cases 
the date of commencement of the attack of diphtheria is definitely 
stated as well as the date of the firsts appearance of paralytic 
symptoms. I find that the seventh is the earliest day upon which 

-such symptoms have been observed, and the forty-ninth is the 
latest; taking the weeks in order, in 2 cases paralysis set in 
during the first week, in both cases on the seventh day, in 22 
cases during the second week, in 28 during the third week, in 
22 during the fourth week, in 15 during the fifth' week, m 8 
during the sixth week, and in 4 during the seventh week. 

Usually the membrane or exudation clears off completely 
before the paralytic symptoms set in; but not always. І have 
notes of 84 cases in which the length of time during which 
exudation remained upon the fauces or in the nasal passages was 
recorded ; in 10 of these cases the exudation had not disappeared 
when the paralysis commenced (for instances, see Cases 5 and 21). 

Muscles first affected.— With respect to the parts in which the 
symptoms of paralysis first show themselves, in 83 cases the 
palate was first affected, in 20 the ciliary muscles, in 5 the palate 
and ciliary muscles, in 4 the palate and lower extremities, in 3 
the lower extremities, in 2 the muscles of the pharynx, and in 2 
the respiratory muscles. In the remaining 6 cases the parts first 
affected were as follows, there being one instance of each: palate 
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and upper extremities; cihary muscles and lower extremities ; 
pharynx and lower extremities; lower extremities and ocular 
muscles; muscles of trunk and neck; muscles of trunk and 
extremities. It will thus be seen that in a large proportion of 
the cases (66:4 per cent.) the palate alone is the first part to be 
affected; while either alone or in combination with some other 
muscles it is the first part to suffer m 74-4 per cent. of the cases. 

Кадет of Paralysts.—In 28 cases the paralysis remained 
limited to the palate; in 17 to the ciliary muscles'; in 11 to the 
palate and ciliary muscles; in 6 to the palate and lower extremi- 
ties, including one case in which the vagus was probably also 
involved (Case 14); in 3 to the palate and one or more ocular 
muscles ; and in 1 to the respiratory muscles including the larynx; 
in this case too the upper extremities were slightly affected (see 
Case 10). Whether the vagus or its branches ever become affected 
alone is a question I shall discuss later. From the above list of 
cases it will be seen that in 66 of the 125 cases the paralysis was 
limited in extent, that is, in 52:8 per cent. It is very likely that 
a few cases of ciliary paralysis have been undetected, many of the 

' patients being young children. All who are old enough to know 
their letters are tested regularly with Jager’s types. Myopia also 
conceals slight ciliary paralysis. 

' Tn 16 cases the paralysis was generalised. 

Frequency with which certam Muscles or Groups of Muscles 
are affected.—1n 102 cases, the palate was paralysed; in 56, 
the ciliary muscles; in 52, the lower extremities; in 26, one or 
more of the external ocular muscles ; in 21, the upper extremities ; 
and in at least 11, the muscles of the larynx. ` 

In 19 cases, difficulty in swallowing was a marked symptom ; 
but this number does not by any means represent all the cases 
in which the pharyngeal muscles were paralysed. In all cases 
where there is marked regurgitation of.fluids through the nose, 
the oesophageal tube is employed for feeding ; hence subsequent 
pharyngeal paralysis is undetected. ` ; 

Of the 26 cases in which the external ocular muscles were 
affected, in 14 the notes only state the presence of squint, without 
specifying the exact muscle or muscles paralysed. In 7 of the 
remaining 12 cases, one external rectus (usually the left) was 
paralysed; in 8, both external recti; and in 2, most of the . 
museles of the eyeballs (Case 12 was one of these). In none of 


! No attempt has been made in any of the cases to determine whether only 
one or both ciliary muscles were affec 
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the cases were the internal recti affected apart from the external. 
In Case 12 there was left ptosis. 

In 10 cases there was evidence of paralysis, more or less 
complete, of the diaphragm; 4 of these were fatal cases. 

In 11 cases there was what I have taken to be evidence of 
paralysis of the adductors of the vocal cords, viz. : aphonia, with & 


toneléss and ineffectual cough. Five of these cases were fatal. In‘ ' 


6, the diaphragm was also affected. 
In 8 cases the abductors of the larynz appeared to be 


paralysed. The following are “the notes of the most marked . 


example :— 

Case 1.—Annie G., aged 34 years, admitted on May 38, 
having been ill since the day before. There was a little deposit 
on the right tonsil, and slight laryngeal obstruction. Seven hours 
after admission tracheotomy was performed, the laryngeal ob- 
struction having become much worse. Membrane was removed 
from the trachea, and the relief afforded was not immediately 


complete; but the next day the patient was very comfortable. 


On May 81, а good deal of membrane was coughed up through 
the tube. On June 1, the tonsil was clear of deposit. 

There was’ albuminuria on June 3, and this continued till 
August 7. 

On June 16, it was noted that the child could not drink, as 
violent coughing was set up. Since the operation she had been 
fed with a tube passed into the stomach. The tracheotomy 
wound was quite healed by June 23, and by June 27 the child 
was able to take nourishment in the usual way without any 
difficulty. On July 2, the child was unable to sit up in bed, and 
there was a slight squint. . 

July 3.— Some cough during the morning. At 11 a.m., 
sudden cyanosis and дуврпова. Much, recession of supra-cla- 
vjeular spaces, but not much of chest wall.” "This attack of 
dyspnoea was so urgent that the assistant medioal officer, Mr. H. E. 
Mann, who was called to the patient, had to perform tracheotomy, 
and insert a tube without delay. Complete relief was afforded 
by this measure. There was no membrane in the trachea. 

July 7.“ The patient is quite unable to breathe through the 
larynx 

July 10.—'* The tube was omitted Убей, To-day, the child 
ів breathing through the mouth without difficulty." By July 14, 
the wound was healed. On August 1, it was noted that the 
paralysis was improving; the patient could stand without as- 
sistance; drink did not return through the nose; the voice was 
still nasal, though not so much as before. 
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August 8.—'‘ The patient is improving, but there is still some 
stridulous breathing during sleep." ' She remained in about the 
same condition till August 26, when the following note was 

‘made :—‘ Patient had an attack of urgent dyapnesa early this 
morning, which appeared to be spasmodic, and during which she 
became. very blue. .On the acute paroxysm passing off, con- 
siderable stridor remained, and some recession of the chest walls.” 
Further dyspnea set in later. Intubation of the larynx was 
then performed, and relief afforded. The child passed a com- 
fortable night. The tube was removed twenty-four hours after 
insertion; the child could breathe easily. She never had any 
further respiratory trouble, except on the might of September 2, 
when the breathing was observed to be harsh. She left the 
hospital well on October 8. 

'* No note has been made about the character of the voice, but I 
distinctly remember that ıt was gruff before the second tracheo- 
tomy, and during the period between the second tracheotomy and 
the intubation, and for some time after. There was no evidence 
that the secondary respiratory difficulties were due to any reforma- 
tion of membrane. There was no vomiting or cardiac irregularity. 

In none of the cases was facial paralysis, paralysis of the 
tongue, or of the sphincters of the bladder or rectum observed. 

Cardiac Irregularity.—In 29 of the cases it was noted that at 
some time or other during the paralysis there was irregularity of 
the cardiac rhythm, usually with increased frequency of beat. 
This condition was met with chiefly in the severer cases of 
paralysis, but sometimes it occurred 1n connection with very slight 
and limited palsy, such as of the palate or ciliary muscles. 
Indeed, cardiac irregularity occurs after diphtheria quite apart 
from paralysis. The duration of the cardiac disturbance may be 
from a few days to several weeks. Sometimes there is dilatation 
of the heart. 

Respiratory Irregularity.—Very occasionally the respiratory 
rhythm is observed to be altered. It was so in four cases, of 
which two were fatal—Cases 10 ‘and 11, and perhaps, too, Cages 
6 and 14 (see also Case 24). The following are the notes of the 
two cases which recovered :— 

Case 2.—Lillie M., aged З years, sister of Case 8, admitted 
July 10, having been ill since the 8th. There was much mem- 
brane on the palate and tonsils, which did not clear off for several 
days. There was a faint trace of albumen in the urine. The 
amount of albumen increased so that by July 22 the urine was 
loaded. , On this date the quantity of urine passed in the twenty- 
four hours was only one ounce, and the quantity continued to be 
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scanty for the following four or five weeks. The urine was not 
‚ free from albumen till Oetober 18. The first symptom of paralysis 
was в nasal voice on July 26. Gradually there supervened 
cardiac irregularity, and paralysis of the upper and lower ex- 
tremities, of the trunk, of the left external rectus oculi, and of 
the ciliary muscles. On August 27, she had attacks of irregular 
breathing, the respirations occurring in sighs and gasps. The 
diaphragm appeared to act very imperfectly. The attacks of 
irregular breathing were followed by periods of quiet, regular 
breathing, in which the respiratory rate was 82 per minute, and 
the pulse 128. After this, the patient gradually improved, and 
was well by the end of September. 

Case ‘3.—Sidney S., aged 2$ years, admitted March 11, 
having been ill since the 6th. There was membrane on the soft 
palate, which persisted for a week after admission; there was 
also a discharge from the nose and slight laryngeal symptoms, 
which were present till March 98. There was albumen on one 
occasion only—March 17. Paralysis set in on March 24, with 
deficient movement of the thorax ; next day it was observed that 
he had symptoms such as I have above ascribed to paralysis 
of the adductors of the vocal cords. Pulse, 142; respirations, 
60. On March 26, the breathing was irregular, respiration con- 
sisting of & number of rapid, followed by a series of slower, 
respiratory acts. The average rate was 40 per minute; pulse, 
140. On the 28th, the breathing was still irregular, but less so 
than before. Subsequently, the trunk and neck muscles became 
partially paralysed, and also those of the upper extremities, 
and, to a slight extent, those of the lower. The intercostal 
muscles and diaphragm also became affected, and still acted 
imperfectly as late as Арг 28. By the beginning of June para- 
lytic symptoms had quite disappeared. 

It will be observed that in both these cases as well as in 
the fatal cases (numbers 10 and 11) and Case 24 related hereafter, 
irregularity of respiratory rhythm accompanied paralysis of the 
respiratory muscles, slight in Case 24. 

Sensory Disturbances are, perhaps, more common than is 
supposed. Those most frequently met with are sensations of . 
' pins and needles" or of tingling in the fingers and toes, and 
.numbness of the same parts. In such cases careful testing will 
elicit the presence of partial loss of ordinary sensation. In the 
case of children, however, it is very difficult to be certain about 
slight sensory changes. As most of my patients were children, 
I have notes of very few cases of sensory disturbance. The 
following is an account of the best example :— 
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Case 4.—Alfred H., aged 28 years, admitted on July 11, 
.having had a sore throat since July 9. There was much swelling 
of.the tonsils and palate; the tonsils were covered with thin 
membrane. The breath was fotid. During the next two or three 
days the membrane spread to the palate and uvula, and there was 
a discharge from the nose. The fauces were not clear till July 
22. "There was & good deal of albumen in the urine from the day 
of admission till the end of July. The urine was not free from 
albumen till August 24. 

The first symptom of paralysis was inability to read small 
print on August 2. On that date the knee-jerks were brisk. The 
next was а feeling of numbness in the tongue, first noticed on 
August 15; this lasted for about a week. Towards the end of 
the third week in August other sensory and motor disturbances 
appeared which progressed during the next fortnight. On 
September 8, the following note was made :—‘ During the past 
fortnight the patient has complained of weakness and numbness 
of the, left arm. To-day there is a marked deficiency in the 
power of the muscles of the left forearm and hand; also slight 
deficiency in the muscles of the upper arm. The power of the 
left little finger is very weak, that of the ring finger less so, and 
still less that of the remaining fingers and the thumb. But the 
muscles of all these digits are decidedly weak when compared 
with those on the right side. There is loss of common sensation 
on the palmar aspect of the left little and ring fingers, and this 
condition extends up on to the corresponding part of the palm and 
forearm. On the dorsal aspect sensation is only impaired. Both 
knee-jerks are present. There is no weakness of the lower 
extremities. The elbow and wrist-jerks on each side are present 
but feeble. No anesthesia of right upper or of lower extremities. 
No motor paralysis of right arm. He can read J. 4. The patient 
. bas in fact slight ciliary paralysis, and partial left brachial 
monoplegia.”” 

During the next few days the ciliary paralysis disappeared. 
But the right upper extremity became partially paralysed and the 
man complained of numbness of the feet. On September 20, it was 
noticed that the knee-jerks were absent, and his gait was ataxic. 
He complained of pain in the legs below the knees, especially at 
night. There was still numbness of the feet. The grasp of the 
right hand was very weak, that of the left mJ. The patient then 
gradually improved, and left the hospital well on October 28. 

Fatal Cases.—An analysis of the 17 fatal cases shows that in 
18 the cause of death was to be put down to paralysis. Six of 


292 ORIGINAL ARTICLES AND CLINICAL CASES. 


these cases proved fatal from cardiac failure; 4 from respira- 
tory paralysis; 2 from persistent vomiting and cardiac failure, 
and 1 from convulsions. In these 13 cases death took place at 
times varying from twenty-nine to sixty-two days. after the onset 
of the attack of’ diphtheria, and on the third to the thirty-fourth . 
day of the paralysis. 

In 2 of the remaining 4 cases death was due to the severity of 
the attack of diphtheria, and took place on the fifteenth and nine- 
teenth day of the disease, and the fourth and sixth of the 
paralysis, which was limited to the palaté.in each case. In the 
third case death was due to a relapse of diphtheria occurring 
when the patient was recovering from paralysis; while in the 
fourth case, Case 21, death did not supervene till the thirty- 
eighth day of the disease, yet membrane persisted upon the 
fauces, and death was probably due to the direct effects of the 
‘poison of diphtheria. Fifteen of the 17 deaths were in patiente 
under 10 years of age. 

Albuminuria. Та 199 out of the 195 cases а record has been f 
made as to the presence or absence of albumen in the urine. In 
only 12 cases has albumen been absent. In 9 out of the 110 cases 
in which albumen was present, no note has been made as to the 
length of time during which the albuminuria lasted. , In 20 of the 
remaining 108 cases the duration of the albuminuria was less than 
one week; in 88 16 was for a period varying from one to thirteen’ 
weeks. The amount of albumen present was very variable, both 
in different cases, and in the same case at different times. 

Duration of Paralysis (excluding the fatal cases).—In 96 cases 
it was noted with tolerable accuracy how long the attack of 
paralysis lasted. In the following table the results of the analysis 
of the notes in this respect are shown :— 


Under one week өз a “> * .. 6 cases 
Between 1 and 2 weeks .. Ru Айчы .. Lease 
з а 5 9 » $a 3 cases 
” 3 » 4 » 5 » 
4 3) 5 ” 7 "n 
” 5 ” 6 ” 9 ” 
» 6 » T 1» 16 » 
3 7 E 8 э 21 э» 
n 8 » 2 n T » 
” 9 „” 10 n 5 n 
ul 10 » 11 » 8 ‘ » 
b 11 n 12 » 4 35 
+ n 12 ” 13 » 2 э» 
» 18 , 14 , 2, 
5 и , 15 , > 1 саве 
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In none of the cases was any permanent paralysis left behind. 
There is no intermediate result between death and recovery. 

With respect to the connection between the amount of ezu- 
. dation upon the fauces and the subsequent garalysis, the cases 
have been divided into four groups :— 


(1) Those in which there was.no exudation—8 in number. 
(3) Those in which the amount was slight—94. 

(8) Those in which there was a moderate amount—46. 

(4) Those in which there was much exudation—53. 


These observations, of course, only apply to the condition of 
the fauces as seen after admission to the hospital. It is quite 
possible, for instance, that in the 8 cases in which no exudation 
was observed on or after admission, that it had been present 
before admission. In 2 of these 3 cases there was superficial 
ulceration of the soft palate, which was slow in healing. 
` Itis commonly believed that paralysis is as likely to follow в 
mild as a severe attack of diphtheria. In fact, no less an autho- 
rity than Henoch says :—‘ Diphtheritic paralysis occurs most 
commonly after the milder attacks of the disease." Бо also 
Dr. Gowers :—“ Nor does the severity of the attack of diph- 
theria determine the occurrence of palsy; 16 is equally likely to` 
follow attacks that are severe and those that are trifling.’” 
With this opinion, however, I do not agree. I will not, of course, 
deny that paralysis may follow:& mild attack, for I have myself 
seen it do so; but my experience is that the more severe the 
attack of diphtheria, the greater the likelihood of subsequent 
paralysis. In diphtheria, severity of attack depends very largely 
upon extent and persistence of the local exudation—membranous 
or otherwise. The amount and. duration of albumen in the 
urine give a fair idea of the degree of poisoning by the toxic pro- 
ducts of the bacillus diphtheria. A reference to the paragraph 
headed “ Albuminuria” will show that in, at least, 110 of the 
125 cases of paralysis, there was albuminuria, 88:0 per cent. ; 
while in 88 of the cases, 70:4 per cent., the albuminuria lasted 
for a week or more. Albuminuria was found in about 30 per 
cent. of the 1,071 cases of diphtheria, amongst which the cases 
of paralysis under consideration occurred, so that the paralytic 

“cases, show & larger proportion having albuminuria. Again, a 
reference to the table just givén will show that in 27, or 21:6 per 


1 « Lectures on Children’s Diseases, " Syd. Soc. Trans., vol. 11, p. 800. 
* Loc. cit., p. 904. ] 
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cent. of the cases of paralysis, there had been little or no local 
exudation; ın 45, or 86:0 per cent., there had been a moderate 
amount; and in 53, or 42:4 per cent., there had been much; 
that is, in nearly half the cases of paralysis there was much local 
exudation, in spite of the fact that it is just the cases with much 
exudation that are fatal during the attack of diphtheria, at a tıme 
too early for paralysis to have supervened. 

Further, I have analysed, in more detail, the severe and the 
mild cases of paralysis. There were 22 severe cases; 18 of 
them were, in fact, fatal from the paralysis. In 10 of these 22 
cases there was much albumen in the urine; in 10 there was a 
moderate amount, in 2 there was в trace on one occasion only; 
and in none was the urine always free from albumen. With the 


two exceptions mentioned, albumen was present for a period of 


eleven to one hundred and four days’ duration. 

With respect to the amount of exudation present during the 
primary attack of diphtheria in these 22 cases, there was much 
in 11 cases, a moderate amount in 7, а slight amount 1n 8, and 


none ш 1. In this last case there was ulceration of the soft” 


palate, which was very slow to heal; and my belief, when I saw 
the child soon after admission, was that there had been a good 
deal of membrane before she was sent to the hospital, especially, 
too, as there was much albumen persisting for at least seveniy- 


seven days. І may also add that there was in 11 out of the 22. 


cases a discharge from the nose, pointing to the presence of 
membrane in the nasal, passages; and in D cases there was 
croup. 

Contrast these figures with the following, which are drawn 
from an analysis of “those cases of paralysis in which only the 
palate or the ciliary muscles were affected, that is to say, the very 
mildest cases of paralysis. Excluding 2 fatal cases in which 
the patients died of the severity of the disease during the primary 
attack; and in which there was hardly time for the paralysis to 
have advanced beyond the palate, there were 43 such mild 
cases. In 7 of these there was much albumen, in 21 there was a 
trace or a cloud, in 7 there was albumen on one occasion only, 
and in 8 there was never any albumen. The extremes of times 
of duration of albuminuria were five and seventy-six days. With 
respect to the amount of exudation in these 48 cases, the 


amount was slight in 12, moderate in 18, and muchin 18. There’ © 


was a discharge from the nose in 7 cases, and croup in 8 
others. А 
In а tabular form these figures can be placed as follows :— 


- 


t 
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Severo cases| Mild enses .JBevere cases] Ald cases 
Albuminuria, of paralysis.jof paralysis.| Faucial exudation. jof paralysis. jot paralysis. 





Much 
Moderate amoun 


Present once only| ' 


None 











The observations of Cadet de Gassicourt on this subject do 
not differ very widely from mine. They will be found on page 
342 of the third volume of his Traité Cluuque des Maladies de 
l Enfance (deuxiéme édition), in the admirable chapters which he 
devotes to diphtheria. De Gassicourt excludes all his cases of 
diphtheria which were fatal from croup. This leaves him 425 
cases, which he divides into three groups: first, the benign cases ; 
second, the severe, toxic and hypertoxic cases; and third, the 
cases of croup that recovered either with or without operation. 

In the first group there were 155 cases with 28 of paralysis, 
18 per cent. In the second group there were 136 cases, with 30 

` of paralysis, 22-2. per cent. In the thud group there were 185 
cases with 43 of paralysis, 31:8 per cent. The number of fatal 
paralytic cases in each group was 2, 10 and 8. In a short dis- 
cussion of these figures de Gassicourt states that he is surprised . 
at the difference between the numbers of cases occurring in the 
second and third groups; he thinks the explanation to lie in the 
fact that many of the 185 severe cases of diphtheria died of the 
malignity of the disease before they had time to become paralytic ; 
but he does not give the actual number who so died. 

If de Gassicourt’s cases of paralysis are cast into the same 
form of table as mine it will be seen that out of 101 cases, in 28 
the primary attack was benign, in 30 severe, and in 43 there was 
croup; from the context ons gathers that these latter cases were 
severe or moderately severe cases of аса, laryngeal and in some 
instances.tracheal diphtheria. 

My cases of croup in diphtheria that recovered with or 
without an operation differ, however, considerably from those 
enumerated by de Gassicourt. I have had 54 such durmg the 
two years 1892 and 1898; 18 of these patients subsequently 
developed paralysis (24 per cent.), of whom 1 died. 
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With these facts before us I do not think it can be maintained 
that paralysis follows a mild attack of diphtheria equally as often 
as а, severe. 

The following are brief notes of the 17 fatal cases :— . 

Case 5.—Severe diphtheria, faucial and nasal; generalised 
paralysis; sudden death from cardiac failure. F., aged 9; 
sore throat, May 31; admitted on June 5, with the fauces in a 
very foul condition; there was а sanguineous discharge from 
the nose, and the child seemed extremely ill. On June 18, the ' 
fauces were cleaner; there was still what seemed to be а film of 


. membrane on an ulcerated surface; on the 15th no membrane 


could be seen, only the ulceration. On June 30, and July 3, mem- 
brane was syringed out of the nose. From June 14 to 19th, a 
well marked papular, eruption was to be seen on the skin; on 
June 22, there was cardiac dilatation; and on July 1, otorrhoea. 
On this date, too, paralytic symptoms were first observed, the 
patient being unable to raise her head from the pillow; by July 
3, there was marked paresis of the muscles of the trunk and 
extremities; the voice was nasal; the knee-jerks were absent; 
the abdominal muscles acted. There was difficulty in swallowing, 
and paralysis of the ciliary muscles. Pulse 160; respirations 22. 


' The patient remained in the same state till 6.80 p.m., оп the same 


day when she died very suddenly, having been talking and laugh- 
ing with the nurse almost up to the very moment of death. | 
Case 6.—Slight diphtheria, fauctal; slight croup, generalised 
paralysis, including laryngeal and respiratory muscles; death by 
cardiac failure. M., aged 5; sore throat, April 19; admitted the 
next day with a patch of membrane on the left tonsil; by the 27th 
the membrane had disappeared. There was a cloud of albumen: 
in the urine from April 28 to May 18, and once again on June 2. 
There was slight croup from April 24 to 27; the patient was 
troubled with vomiting from April 27 to 30.' Soon after he was 
admitted the cervical glands became enlarged and subsequently 
they suppurated. The first symptom of paralysis was a nasal 
voice on May,17. On May 21 there were aphonia, loss of cough 
(adductor paralysis of larynx), paresis of the arms and legs; no 
knee-jerks; vomiting ; and irregularity of the heart’s action.. On 
May 26, he surreptitiously obtained a portion of an orange and. 
nearly choked whilst eating it. On the 30th it was noted that 
the thorax expanded badly, that the diaphragm was weakened, 
and that the child could not sit up or even lift his head off the 
pillow. At 8 a.m., on June 1, there was dyspnosa ; the patient 
became of в bad colour; pulse 120 and regular. At 1 p.m., he 
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was collapsed and there was no dyspnoea; his colour was better. 
At 11'p.m., he was seized with convulsive movements of the face 
and arms; the pupils became dilated. These convulsions did not 
last long. There was some improvement in the patient's condi- 
tion during the next two days; but he died suddenly from cardiac 
failure at 5.80 p.m., on June 8. 

Case 7.—Severe attack of diphtheria ; paralysis of palate and 
extremities ; death by cardiac failure. F., aged 4; sore throat 
on September 8; admitted on September 9, with patches of mem- 
brane on the tonsils and fauces; child very ill. There was still 
membrane on the 11th; the urine contained albumen and con- 
tinued to do so up till death. The cervical glands were swollen. 
On October 6, there was a nasal voice. Then the muscles of 
the extremities became affected. On October 11, there was 
strabismus; next day there was slight weakness of the diaphragm, 
and also, icterus. The patient died of cardiac failure: on October 
12. 

Case 8.—Severe diphtheria, : faucial and nasal; generalised 
paralysis; death by cardiac failure. F., aged 6. Sore throat on 
July 7; &dmitted on July 8, with much black tough membrane 
covering the fauces.- By July 13, the fauces were clear. On 
admussion there was rather more than a trace of albumen in the 
urine ; on July 11, the urine was loaded with albumen and it con- 
tinued to contain much albumen till death. There was also a 
fostid discharge from the nose, and cervical lymphadenitis. On 
July 21, the voice was slightly nasal, the knee-jerks could be 
obtained but were not well marked, and the pulse 108 and 
irregular. The patient could read small print. On July 28, the 
heart was dilated. By August 5, the patient could not stand nor 
even raise herself in bed. On the 6th, there were no knee-jerks ; 
there was ocular and ciliary palsy. On the 8th, the paralysis 
was more or less generalised; the patient could not swallow 
properly. She got worse and died of heart failure on August 11. 

Case 9.— Severe diphtheria, faucial and (?) nasal; generalised 
paralysis ; death by cardiac faalure. M.,aged5. Sore throat on 
June 4; admitted June 6, with much deposit on the tonsils and 
palate. The fauces were clear on June 18. There was а dis- 
charge from the nose and ears and much swelling of the cervical 
glands. OnJune 8, there was rather more than a trace of 
albumen in the urine, but the quantity increased so that on the 
93rd the urine was loaded, and at the same time the amount of 
urine passed in’ the twenty-four hours was scanty. This state of 
affairs continued up till death, except that for a day or two before 
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the end there was a slight improvement in the condition of the 
urine. Up to June 21, the knee-jerks could occasionally be 
obtained, but after that date they were absent. Paralysis of the 
palate was first noticed on June 22; on the 25th there was weak- 
ness of the lower extremities. Then gradually paralysis appeared 
in other parts so that on July 13 there were nasal voice and palsy 
of the muscles of the upper and lower extremities, the trunk and 
the neck. On July 14, the patient had to be fed with a tube as ' 
he could not swallow. Не died the same evening of cardiac 
‘failure. Аз early as June 17, there was evidence of cardiac dilata- 
tion; after that date the pulse rate varied from 100 to 194 per 
minute, and the heart’s action was irregular. On the day of на ` 
the rate was 172. 

Case 10.— Slight diphtheria, faucial and (?) nasal; ро aim of . 
respiration. M., aged 8$. - Sore throat on February 3; admitted 
February 7, with membrane on both tonsils. On February 18, 
the fauces were clear, but on the 14th there was again a small ` 
patch on the pharynx. "There was albumen in the urine from the 
day of admission till death. There was also a discharge from the 
nose, and a cervical abscess which was opened on March 3. 
Paralysis веб in on March 5, with sudden acute abdominal pain ; 
it was observed that the movement of the chest walls was much . 
impaired and the cough was very inefficient, the cause in this 
case being probably paralysis of the adductors of the larynx. 
Next.day the breathing was almost entirely abdominal; coughing 
—or rather attempts at coughing—were set up when the child 
took liquids. In the evening the respirations became of a sighing. 
character and occurred in groups of three with a pause between 
‘each group. On March 7, the grasp was feeble; on March 10, 
the patient could not cough and at times he was of a very bad 
colour. He died the same day of respiratory paralysis. 

Case 11.—Moderately severe diphtheria, faucial and (f) nasal ; 
paralysis of palate, lower extremities, left external rectus; death ' 
from paralysis of respiratory muscles. M., aged 8. Sore throat 
January 3; admitted January 6, with tonsils swollen and covered 
with menibrane, which persisted till January 17, and after its 
disappearance there was ulceration. The urine contained a trace 
of albumen from January 9 to February 7; and there was a dis, 
charge from the nose. On February 8 there was ataxia and some 
loss of power in the lower extremities; there were no knee-jerks; 
the palate was slightly affected. On February 9 there was paresis 
of the left external rectus; February 10, marked nasal voice. 
February ll, there were attacks of irregular breathing, three res- 
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pirations taking place in quick succession and then a pause; ihe 
pulse was very frequent. On February 18 the character of the 
breathing had altered; 16 was quite regular in rhythm, but a 
long inspiration was followed by a short expiration. In the 
evening 16 was noted that there was some paralysis of the 
muscles of respiration. This breathing continued till death, which 
took place at 9 a.m. on February 14; the diaphragm became 
paralysed before death, and there were twitchings of the muscles 
of the face and arms. Death was due to respiratory paralysis. 

Case 12.—Severe diphtheria, faucial; ocular paralysis; and of 
upper limbs; death from respiratory palsy. F., aged 5. Sore throat 
on July 1; admitted July 5, with much membrane on the fauces, 
which were clear by July 14. There was rather more than a 
trace of albumen in the urine; the amount of albumen somewhat 
increased up to July 14; then it lessened and on August 14 
the urine was free from albumen. On July 21 the voice became 
nasal and there was ciliary paralysis. July 26, patient pale and 
listless; knee-jerks present. Pulse 88. August 5, squint and 
diplopia; eihary paralysis worse. On August 9 the patient could 
nòt stand; there was left external strabismus and ptosis on the 
left side; both the internal recti were weak; the eyeballs did 
not converge for near vision and there was also loss of the up and 
down movements. On August 11 the condition was the same, 
but it was observed in addition that the pupils were moderately 
dilated; the right reacted feebly to light, but the left did not; 
neither reacted to accommodation; the upper extremities were 
partly paralysed. Common sensation was tested and found 
normal. On August 13 the paresis had increased; the patient 
could swallow. Pulse 128. August 18, very prostrate. Pulse 
80. On August 20 there was frequent cough; and the next’ 
day 16 was noted that there was deficient expansion of the thorax 
and difficulty in deglutition. The respiratory palsy increased 
and proved fatal at 1 a.m. on August 22. 

Case 18.—Moderately severe diphtheria, faucial and (*) nasal ; 
Waralysis of lower extremities, palate and ciliary’ muscles ; death 
from vespwalory paralysis. F., aged 4. Sore throat May 10; 
admitted May 11, with deposit on both tonsils; the deposit had 
increased in amount and become membranous by May 13; 16 then 
gradually disappeared and on May 21 the fauces seemed normal. 
There was much albumen in the urine on admission and up till 
death. There was also a discharge from the nose. On May 28, 
‘1h was observed that the knee-jerks were shght and the patient 
could not stand ; pulse frequent; on May 31 the.voice was nasal, 
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and next day it was nasal to such a degree that the patient could 
hardly be understood. On June 8 the ciliary muscles became 
paralysed; on June 6 there was evidence of slight cardiac dilata- 
tion and of weakness of the museles of the back. On June 15 
the heart was stil more dilated; there was a systolic-apical 
murmur and the action was irregular. June 19, heart's action 
“ tumbling ” iv character; pulse 180. The respirations were very 
shallow ; the patient was unable to cough. In the evening of thus 
day it was noted that there was cyanosis and the patient was 
* gasping for breath like a newly-caught fish.” The diaphragm 
appeared to be acting, but the intercostal and laryngeal muscles 
were paralysed; there was still a nasal voice and ciliary paralysis. 
Pupils dilated. The patient died soon. after this note was made. 

Case 14.—Moderately severe attack of diphtheria, faucial and 
(?) nasal; paralysis of palate and lower extremities ; death by 
cardiac failure. F., aged 6. Sore throat on May 17; admitted 
May 19, with a thick covering of membrane on the tonsils and 
uvula; by the 25th the membrane had disappeared. On 
admission the urine contained a trace of albumen, which con- 
tinued up to June 16. The cervical glands were enlarged and 
there was a discharge from the nose. On June 19 there was. 
considerable difficulty in walking; the voice was slightly nasal; 
the imee-jerks were not to be obtained, and the heart’s action was 
frequent and irregular. On June 26 the knee-jerks could be 
obtained. On July 1, in the morning the patient was worse; 
the heart’s action was very frequent and irregular; there was 
vomiting; no albuminuria. In the afternoon the heart’s action 
was regular, 128; respiration 44; the respirations were laboured, 
and the colour bad. The child died of cardiac failure at 6 a.m., 
on July 2. 

Case 15.—Severe diphtheria, fauctal and laryngeal; tracheo- 
tomy; generalised paralysis; attacks of vomiting and syncope ; 
death by cardiac farlure. M., aged 6. Sore throat on March 19; 
admitted the same day with much membrane upon the fauces, 
which increased in amount during the next five days. On March 
31, there was much albumen in the urine; the amount then 
diminished and after April 10 the urine was normal. There was 
croup which necessitated tracheotomy on March 24. From this 
the patient completely recovered, and was allowed to get up on 
Aprl 10. On April 29, there was paralysis of the palate and. 
weakness of the right arm; the knee-jerks could not be obtained. ' 
Afterwards there was more or less generalised paresis; on May 3, 
attacks of vomiting and syncope commenced which recurred , 


, 


ON DIPHTHERITIO PARALYSIS. 301 


ocoasionally during the nost few: days and in one of which the 
patient expired early in the morning of May 8. Vu 

. Case 16.—Moderately severe diphtheria, fawial ; nephritis ; 
paralysis of palate, extremities and larynx ; constant vomiting ; 
` death by cardiac failure. - - F., aged ‘42. Sore throat June 28; 
admitted July 3; with much membrane on the fauces. The 
membrane had gone by July 8, but there was ulceration of the 
“soft palate and uvala which did not heal up till July 23. It. was 
. not possible to examine the prine till July 6, and it was then 
. found to be loaded with albumen and to be smoky, which it con- 
tinued to be up to July 11. There were also casts. The condition 
of the urine pointed. to an acute nephritis. After July 20, the 
amount of albumen lessened, and on July 27 there was rather 
more than & trace, which continued; on August 29 there was a 
faint trace. From July 18 to 18th the patient was troubled with 
pain in the chest, to account for which no physical signs were 
- detected; there was also-occasional vomiting; pulse 60 to 64; 


heart intermittent. On July 81 there was a return of fluids ` 


though the nose; on August 6 the voice became nasal; on the 
19th there was paresis of: the upper and lower limbs and ataxia ; 

no jerks could be obtained either in the upper or lower extremities. 
Angust 25, vomiting; cough after taking food ; pulse 96. During 
' the following night theré was vomiting and abdominal pain with 
‹соШарзе, all coming on rather suddenly: Pulse 90; the action 
‘and sounds of the heart were normal the next morning. The 


patient was fed by nutrient enemata-on account of the constant · 
^ vomiting. On August 2T she was almost voiceless ; there was , 


frequent vomiting without, any feeling of nausea; pulse 96; 
regular. On August 28 the patient was quite helpless; there was 
almost complete loss of power in the lower, and marked paresis 


of the upper extremities; vomiting continued. Pulse 96; heart. 


hormal and regular: The patient got weaker and died quietly 
shortly before 6 a.m., on August 29. Only а partial post- -mortem 
examination was permitted. The abdominal organs wére found 
to be quite normal to the naked eye. 
‚ Case 1T.— Severe diphtheria, faunal and nasab; paralysw of 
palate, intercostals and laryngeal muscles ; death in convulsions. 
,.M., aged 4. Боге throat February 15; admitted February 17 
` with much membrane spread over the fauces. " Membrane was 


still present on February 24; on February 28 there was a trace | 


of albumen in the urine; there was & discharge from thé nose; 
later also diarrhea and а cervical abscess. On March 18 there 
. was paralysis of the palate; on the 15th there was weakness of the 
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‘ intercostals and йө of the larynx; the patient w was seized 


"with conyulsions during the day and speedily died. ' : 
Case 18.—Sevére: diphtheria, faucial and nasal; paralysis of ` 


f palate ; death from severity of attack. .F., aged' 10. „Sore throat ` 


Noveniber 18; admitted November 15, with very.much mem- : 


.brane on, the. fauces, ‘which: had much decreased but not quite 


disappeared at the time of death.’ There was albuminuria, and , 


а ‘discharge from the nose. The- patient was very ill., On Novem- REC 


ber 94. there, was a decidedly . nasal voice; heart normal. "The, 
patient got, weaker, and died from ihe effects ot the poison ; en 


M diphtberia on Noverhber д8. 


,, , Case 19.—BSevere diphtheris, fi КӨ у and nasal ;. paralysis · of 


palate ; ; death from severity of disease, , M., „aged 9. Sore throaton :-|' 


: May 10; admitted May 18 with much swelling of the fauces and’ 


mueh membrane. The membrane gradually disappeared by May 24.' 
There was'& good deal of'albumen in the urine from the day of’ · 
admission io the day of, death. . There was epistaxis on. the l6th« ~. 
‘and.17th, ` On May 23 the patient had a nasal voice. No further,’ . 
symptom of. paralysis € occurred till ће morning: of May, 29, when, | 
thére. were symptoms of cardiac failure ;. no, vomiting. . The' 


` patiént died of cardiac, failure gt -7.80 p.m. thé same evening. 21 


, Case 90. -Moderately ` severe diphtheria, faucial with slight”, 
croup ; generalised paralysis ; relapse of diphtheria, faucial and 


" ‘laryngeal ; ‘ tracheotomy, death. F'., aged 24. Sore throat on. Sep-: 
- tember 95; admitted: on September 28 with membrane оп the · 
` ‘tonsils and uvula; there, наз still a little membrane om the, ` 


э 


шуша on September 80; there was a cloud of albumen in the 


' urine on September 30; àlbuminuria existed till November 90. N , 


"When the patient was admitted there was slight croup. -Paralysis 
of the palate was observed on October 6; by November Al there’ 


“was more or less generalised paresis with strabismus. ‘ The child i 


‘however had much’ ‘improved when. on December 28 a relapse оѓ .' 
diphtheria occurred; , the ‘membranous formation spread to the -. 
‘larynx: and trachea; the child was tracheotomised with only 
‘temporary relief, ‘and death took place оп January РИ 5 
Case 91;— Prolonged. diphtheria ; faucial, laryngeal and nasal; 


i paralysis of palate, ciliary muscle and one externa} reotús ; вау _ | 
. from, direct effects of diphtheritic poison. Ms aged6. Admitted July 


80.; there was swelling of the tonsils, with membrane on the left.’ 


` tonsil and on the "üvula.. ‚Оп August 1 there was no membrané 


but: slight ulceration ih its place: Ош August 9 there were, again 
some specks of.deposit on the fauces ; these cleared off, but again 
on ‘the ш the fauces became swollen, and there was Serene on,' | 
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the right tonsil; the next day there was some on the left as well. 
On August 25 there was а discharge from the nose and enlarge- 
ment e the glands in the neck; on the 26th slight croup appeared, 
and next ‘day the child coughed up a small piece of membrane 
There was still membrane on both tonsils on August 31. There 
was a cloud of albumen in the urine when the patient was 
admitted; the amount quickly increased, and for some days 
before death the urine was loaded. Symptoms of paralysis set 
in on August 3 in the palate, the ciliary muscles being also 
slightly affected. On August 6, 15 and 19, it was noticed that 
thé knee-jerks were exaggerated; by the last date the palsy of 
the palate and ciliary muscle had become more pronounced. On 
August 23 the knee-jerks had almost disappeared. On September 
5 the left external rectus was paralysed. The patient died on 
September 6, most probably from the direct effects of the 


' . diphtheritic poison. 


H 


An analysis of the 13 cases sia were fatal from paralysis 
shows that п'еш the'local exudation persisted for periods vary- 
ing from six to thirty-three days. The onset of the paralytic 
symptoms was observed on from the fourteenth day at the earliest 
to the forty-first ab the latest, counting from the commencement 
of the attack of diphtheria; -while the fatal event occurred at 
from the third to the thirty-fourth day from the commencement of 
the palsy. 
















Onset of Pmalysis; | Date of death, from onset of paralysis. 
First week .., .. 0 Within one week 4 
Bend week.. .. 1(14 day) Е » : bwo weeks .. e 8 
Third week .. ND] HN ihroe weeks 2 
Fourth week.. | 8 | | » four weeks `2 | 
Fifth week .. 4 : » five weeks - e 2 i 
Sixth week .. sE 2 | 18 
18 





Cadet de Gassicourt in the treatise І have already cited 
divides cases of diphtheritic paralysis into three classes. Accord- 
ing to this arrangement the paralysis is (1) limited ; (2) generalised, 
or (8) of the cardio-pulmonary form. Cases of the first class are 
those in which but one or two muscles or groups of muscles are 


‘affected. De Gassicourt states that 16 is rare for the paralysis 


\ 
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to be limited to апу part other than the palate and pharynx, 
and that this particular form of limited paralysis forms a very 
large proportion of all cases of paralysis; in fact he states that 
out of 128 cases of diphtheritic paralysis observed by himself 
in 103 the paralysis was so limited. My experience has not been 
the same as his in this respect, as will be seen on reference to the 
paragraph of this paper headed “ extent of paralysis." Nor дої 
find that my cases fall readily into these three divisions. There 
are many cases which are intermediate as regards extent of 
paralysis between the limited and the generalised forms. 

The large majority of cases of limited paralysis terminate in 
recovery. But, as in Case 10, the paralysis may fall upon an 
important group of muscles, those of respiration foy instance, ane 
so prove fatal. 

Р Of the generalised form of paralysis in varying degrees, Cases ` 
5, 6, 8, 9, 13, 15, 16 and 20 are examples. Of severe cases of 
- recovery from generalised paralysis the following are good 
instances. 
` Case 22.—M., aged 3. Sore throat on June 7; admitted the 
same day with membrane on both tonsils, which had cleared off 
by June 18; there was a cloud of albumen in the urine; the 
amount of albumen increased so that on July 1 there was much ; 
then it diminished, and after August 1 the urine was normal. On 
June 2] it was noted that the pulse was 108, and the heart’s 
action at times very irregular. Next day there was a nasal voice . 
and return of fluids through the nose. The condition remained 
much the same for some days, but during the first week in July 
the legs became affected and by the 8th the child was unable to 
stand, though he could move his legs in bed; the knee-jerks were 
lost. On July 17 paraplegia was complete; on the 18th there 
was inability to swallow and the heart was irregular ; on the 21st 
the patient could not lift his head from the pillow, and on the 
‘25th he was unable to turn himself in bed and, in fact, to help 
himself in any way, the muscles of the upper and lower 
extremities, trunk and neck, being paralysed. On July 26 the 
diaphragm’ became affected; the intercostals, however, seemed to 
be acting well; there was also inability to cough; on the 28th 
both external recti were palsied ; on the 31st the pulse was 180 
and regular, respiration 80; the face was continually bathed in 
perspiration; the diaphragm acted but slightly ; the patient could 
only make attempts to talk; it was with difficulty that he made 
even в sound; one could see him make an inspiratory effort and 
then try to utter a syllable, each syllable requiring a fresh effort. 
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This state of things remained till August 5; it was then noted in 
addition that the saliva dribbled from his mouth. After that date, 
however, he began rapidly to improve; on August 10 he could 
swallow ; by the end of the month he could sit up and during the 
first week in September was able to walk. He was discharged 
well on September 20. This is the most severe case of generalised 
paralysis that I have seen recover. 

Case 23.—F., aged 5. Said to have first had a sore throat оп 
April 10, but was not admitted till the 21st; there was membrane 
on each tonsil and a cloud of albumen in the urine, which con- 
tinued up to May 29, after which date the urine was normal. 
There was also croup which necessitated tracheotomy on April 
28; a good deal of membrane was coughed up through the tube 
up to the night of April 26; on April 29 the tube was finally 
removed; by May 29 the wound was quite healed; on this date 
the voice was noticed to be лава]; in the afternoon the child 
became collapsed and was unable to cough properly, probably 
because the vocal cords could not be approximated; there was 
pallor; pulse 102. On June 2 the pulse was 120; it had pre- 
viously been 160; the child could not sit up or lift her head off 
the pillow. There was paresis of the left external rectus. On 
June 6 there were attacks of collapse and frequent coughing; the 
wound had broken down; (it did not heal up again thoroughly till 
July 17). OnJune 9 there was decided paralysis of the upper 
and lower extremities; the abdomen did not move at all in 
respiration, but the abdominal muscles could be felt to act when 
the patient tried to cough. Breathing was chiefly performed by 
intercostals, June 21, cough still aphonic. July 3, spoke to-day 
for the first time since the beginning of June in a fairly loud 
voice, which is slightly nasal; no squint; can swallow; paralysis 
of limbs better. On July 9 in the morning there was an attack 
of vomiting, with prostration and coldness of the extremities; at 
noon the pulse was 146; at 11 p.m., 90 and occasionally inter- 
mittent. July 10, pulse 100, regular. July 17, pulse 96, regular; 
` voice still slightly nasal; otherwise the patient's condition has 
much improved; she can sit up but not stand, July 27, can walk 
by herself but is unsteady. Went home quite well on August 12. 

But by far the most interesting group is the third, the cases of 
cardio-pulmonary paralysis (de Gassicourt), the cardiac and vagus 
paralysis of other writers. From what I understand, authors 
describe more than one class of case under the head of cardiac 
paralysis. Henoch, for instance, says that ‘‘risk of sudden death 
from failure of the heart’s action hangs over the convalescent 
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like the sword of Damocles ; "5, and he instances cases in which 
somewhat sudden death took place from cardiac failure, three or 
four weeks after the commencement of the attack of diphtheria ; 
there having been no other paralysis. Again Dr. Goodhart 
writes, ‘but in calling diphsheritic paralysis an affection of the 
convalescent, we must not forget that in the active stages of the 
disease we have also a paralysis which constitutes one of the 
gravest dangers of diphtheria—viz., paralysis of the heart; one: 
can but suppose, indeed, that this isa part of the same tendency 
to the implication of the nervous centres as is seen in the stage 
of convalescence, and that in those terrible-cases of sudden death, 
which are by no means uncommon both during the disease and 
convalescence, we have some sudden disturbance of the vagus, 
which thus manifests itself by means of its cardiac branches.’ 
Further on in his book Henoch says: “the important connection 
between the nervous ‘system and the production of this cardiac 
paralysis, seems to me to be indicated by the fact that these 
. eardiao symptoms not uncommonly set in in the course of diph- 
theritic paralysis, even in ordinary cases of paralysis of the 
palate only, and cause death from syncope almost at once.” 

Now 16 seems to me: that the pathology of cardiac paralysis 
may be different in different cases of diphtheria. First of allwe 
have those cases in which syncope, which may prove fatal, occurs 
' during the acute stage of the attack of diphtheria—perhaps it ' 
would be better to say during the time when exudation is still 
present upon the fauces or on one of the mucous membranes,—and 
without there being any symptom of any other paralysis (palate, 
ciliary, &c.). Secondly, there are the cases in which the patient 
having already become more or less paralysed is seized with 
symptoms of cardiac failure, which ` may and often do rapidly end 
fatally. Thirdly, there is the group in which the patient, being 
convalescent and having been free from membrane for some days 
or even three or four-weeks, is seized with symptoms of heart- 
failure which also may terminate in speedy death. 

Cases of the first description are so common that it is 
unnecessary for me to say anything further about them from 
the clinical point of view. Some cases of diphtheria frequently 
die of cardiac failure, or “ cardiac paralysis,” at times suddenly; 
at other times slowly. But the cause of this heart-failure is 
rather to be sought in the immediate action of toxio products of 
the bacillus diphtheris# on some part:of the nervous mechanism, 


7 !Loc. supra cit, vol.n.,p. 296 +“ Diseases of Children, 4th ed., p. 204” 
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than in actual changes of & degenerative nature in the nerves or 
muscles.” Death in this manner ıs also seen in scarlatina 
maligna, and in that disease we do not hear of “paralysis.” 
Cases 18 and 19 are examples in my opinion of this mode of 
death, even though in both of them paralysis of the palate had 
supervened ; both patients were very ill before this event and 
were in danger of death from heart-failure quite apart from the 
occurrence of any other paralysis. In Case 21 also, the patient 
was profoundly poisoned before the onset of the paralytic symp- 
toms. If these cases of death from cardiac failure during the 
presence or very soon after the disappearance of membrane are 
to be classed amongst cases of diphtheritic paralysis, then the 
numbers of paralytic cases would be much increased and the 
death-rate (from paralysis) be much higher. This group of cases 
should therefore be separated from the other two. 

Of cases in which cardiac failure supervenes upon & more or 
less extensive paralysis, Cases б to 9 are examples. In four of 


. these cases evidence of cardiac disturbance was observed during 


the course of the paralysis, and in three (Cases 5, 8 and 9) there 
was cardiac dilatation. In these cases heart-failure may have 
been due to disordered innervation or simply to fatty changes 
such as we know take place in the cardiac muscle. In those of 
the oases where there was dilatation these changes may well have 
been the cause both of dilatation and failure of the heart. 

There remains to be considered the third group of cases, 
namely those in which death more or less sudden from cardiac 
failure, occurs during the stage of convalescence. I have no doubt 
myself that some of these cases are due to a degeneration of the 
cardiac muscle, and that others are due to a degeneration of the 
vagus or its branches. The latter cases are much less common 
than the former, and it ів of these that I wish especially to 
speak, 

. The symptoms usually associated with an affection of the 
vagus are (1) alteration in the action of the heart; (2) paresis or 
paralysis of the intrinsic muscles of the larynx, and alteration in 
the, rhythm of respiration; and (3) vomiting. Examples of 
paralysis. in which these symptoms were present in varying 
degree will be found among the cases previously detailed, 


, especially Cases 6, 14, 15, 16 and 23; in the last case there was 


recovery. In Case 16, symptoms of cardiac failure with vomiting 
and aphonia supervened some days after the onset of a generalised 
palsy, and rapidly proved fatal. But, as I have said, there was 
evidence in these cases of, nerve degeneration, shown by the 
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paralysis of the limbs, &. In the following case these symptoms 
(cardiac, respiratory and gastric) were present and proved fatal, 
quite apart from any other paralysis. The case occurred during 
the summer of 1892, but in consequence of the uncertainty that 
exists as fo whether these symptoms are really due to vagus- 
degeneration or not, it has not been included in the statistics of 
paralysis given in the early portion of this paper. - 

Case 24.—Severe diphtheria, faucial and nasal; cervical 
abscesses ; (?) palsy of vagus. M., aged 44 years; admitted on 
May 10, with a severe attack of diphtheria which had com- 
menced on May 8; there was membrane on both tonsils, a 
muco-purulent discharge from the nose and much cervical gland- 
ular enlargement. The patient was restless but took nourishment 
well; pulse 142; temperature 102°8 F. The urine contained 
albumen. By May 18 the deposit (membrane) had cleared off. 
The boy died on the evening of May 27, and the symptoms may 
be stated briefly as follows:—He gradually became weaker but 
never paralysed anywhere; there was albumen in the urine in 
variable amount; on May 25 the urine became rather scanty ; 
the pulse remained persistently frequent, 130 to 140; there was 
much pallor all along, for the last three or four days extreme 
pallor; on May 23 the heart was slightly irregular and.so also 
was the respiration; the patient took a dozen or so deep breaths 
and then there was a period of apnoea; there was also occasional 
vomiting during this day ; slight stridor on inspiration with some 
recession of the six lower spaces and epigastrium ; this continued 
more or less up to the end. On the 24th the reporter notes “ the 
respiration is very irregular; the child appears to forget to` 
breathe and afterwards to relieve himself by deep-drawn, laboured 
inspirations which are not followed by the proper amount of 
chest movement." Pulse 139 and very feeble. On the 24th for 
the first time there was wandering in mind, though the patient 
was quite sensible when spoken to. Temperature 96-8? F. On 
the 25th the apex of the heart could be seen beating violently one 
inch. external to the nipple line. There was vomiting during the 
night. The child died quietly, the symptoms remaining much the 
same up to the end. The cervical glands had got a good deal 
larger and were found post-mortem to contain pus tensely encysted 
by firm tough capsules; otherwise there was nothing amiss, to 
the naked eye at any rate. 

Here we have a patient, who, on about the sixteenth day from 
the onset of a severe attack of diphtheria, and about ten days 
after the local exudation has disappeared, is attacked with (1) 
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cardiac disturbance; (2) respiratory disturbance; and (3) vomit- 
ing; with which symptoms he dies in five days, there being no 
other definite paralysis. oP > 

There is no a priori reason why one or both vagi should. not be 
the first nerves to undergo degenerative changes in any particular 
instance; and it is easy to understand that if ‘such important 
nerves are early affected, death may ensue before sufficient time 
has elapsed to afford clinical evidence of degeneration of other 
nerves. Such cases as the one just related are, however, very 
uncommon. pt 


CASE OF CEREBRAL TUMOUR IN WHICH THE 
"INITIAL. SYMPTOMS WERE CHIEFLY SEN- 
SORY IN THE ARM AND FACE. SUDDEN 
AGGRAVATION WITH LOSS OF HEARING IN 
CORRESPONDING EAR. 


Post-Mortem.—Tumour found in White Substance chiefly y 
involving Posterior Part of Internal Capsule. 


BY SAMUEL WEST, M.D., Е.Б.С.Р. і 


Assistant Physician, £c., to St. Bartholomew's Hospital; Senior Physician to 
, Royal Fever Hospital, dic. : 


Pznox B., aged 16, was admitted into John ward on J &nuary 
.8, 1895. He had been in good health until six months ago when , 
he had а blow on the side of the head with a pillow. He 
immediately felt dizzy, could not speak plainly, and had a feel- 
ing of numbness in the fingers of the left hand, a peculiar feeling 
in his face, and he said he could not laugh properly. ' He had no 
pain, did not vomit, and slept well afterwards. Ever since then 
be has had pain in the head, has felt weak in the left-hand, has 
been liable to drop things, and has had numbness in the finger 
and palm. Occasionally а sudden pain would shoot down the 
arm, causing it to jerk irregularly; more rarely down the left 
leg; causing it to give way. He could walk and run well, could, 
stand with his eyes shut, was not giddy, and was quite able to do 
his work until admission. 

About three months ago his sight began to get a little weak, 
but it was not till & month ago that it became misty. Headache 
he had all his life long, but it had been worse since the blow, and 
has been felt recently in the frontal region, especially on the right 
side, and has been aggravated by cough or exertion. , Five months 
ago he began to be troubled with vomiting, which has recurred on 
and off ever since. 
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On examination. the lad looked well, and there was really 
nothing to note, except that there was slight weakness in the left 
hand, but very little in the grasp, and that the sensation over the 
left arm in the.hand and palm was distinctly impaired, but 
only very little. Ор examining the eyes there was found to be 
well marked double optic neuritis. Both disces were enormously 
swollen, but the swelling was in excess of effusion, for the vessels 
were tolerably distinct all over, and there were no patches on the 
retina. It was the condition which is usually described as “swollen 
discs." It was thought that the sensation in the left leg, and also 
in the left side of the face, was slightly impaired.too, but it was 
very indefinite. The epigastric, abdommal and cremasteric 
reflexes were all weak on the left side but active on the right. 
‘The knee-jerk was absent on both sides, 

What brought him into the hospital was his loss of sight and 
the peculiar sensations in his arm. He did not seem seriously ill 
on admission. 

The diagnosis was made of cerebral tumour, possibly, it was 
thought, of a tubercular nature. A few days later he became 
very much worse, had more headache, vomited several times, and 
' was more drowsy and apathetic. Some weakness was observed 
in the leg, and the sensation was distinctly impaired there, while 
the weakness of the left hand and the loss of sensation were more 
marked. At the same time the movements of the left side of the 
face were distinctly impaired, and the sensation also was obviously 
defective. The pupils, which had been equal throughout, reacted 
now sluggishly to light as well as to accommodation, ; but remained 
equal. On January 17 the patient was very much more drowsy 
and had passed water under him. The hearing was noted now to 
be defective. He could only hear а watch one inch away with 
the left ear, while the hearing on the right side was fairly acute. 
The other symptoms were j much the same though slightly 
aggravated. 

The diagnosis having been made of cerebral tumour, and the 
father, when he was informed that no surgical operation could be 
performed, nor any special treatment recommended, decided to 
take the patient home, where two days later he died. 

A post-mortem examination was made. 

The interest of the case lay in the diagnosis of the seat of the 
new growth. From the predominance of sensory symptoms from 
the first, which were more or less hemiplegic «n type, 1$ seemed that 

‘the tumour must exist in the white substance of the brain, and 
probably in such & position as to interfere with the posterior 
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portion of the internal capsule.. In this connection it was very 
interesting to note the loss of hearing which developed towards 
the end of the case at the same time as the hemiplegic symptoms 
became more marked. On opening the skull the right side of the 
brain was noticed to be more prominent than the left, but no 
tumour was visible on the surface. On section, a tumour was 
found as large as a walnut, lying in the white matter to the outer . 
side of the lenticular nucleus. 

The bulk of the tumour was above the level of the basal 
ganglia. The lower and posterior part was surrounded by an 
area of softening which involved the whole of the external, and 
the hind extremity of the internal capsule, and extended back- 
wards into the occipital lobe and downwards somewhat into the 
temporo-sphenoidal lobe. There was some small hemorrhage in 
and around the tumour, the whole brain on that side being softer 
and more watery than normal. Тһе tumour proved to be a go- 
sarcoma. 

Its seat fairly well explained the symptoms observed during 
life. The vision we might have expected to be different on the 
two sides, but the fields of vision were carefully examined during — 
life and were only found to be symmetrically reduced. I suppose 
that the tumour must have existed for some time, and that the 
recent symptoms must have been due to the development of the 
softening, which proved to be so extensive on post-mortem 
examination. 


A CASE OF: UNILATERAL COMPLETE 
OPHTHALMOPLEGIA. 


BY FRED. TRESILIAN, M.D., M.S. 


Тномав H., aged 43. When I first saw him (April 3) he com- 
' plained of general malaise, and said he felt as if he had a feverish 
cold. During its progress, however, he developed a convergent 
squint in the right eye, and examination showed complete 
paralysis of the external rectus, the eye making no movement 
whatever outwards. He then had obstinate pain in the right side 
of the head, especially over the temple, and around the eye, 
which was especially severe at night, and prevented him from 
getting any sleep, except an occasional nap during the day. He 
also had frequently sudden and unexpected vomiting not occurring 
after meals, but when it did, any food present in the stomach was 
rejected. After a few days ptosis appeared, which soon became 
complete, and very rapidly all the ocular muscles were paralysed. 
The eye was now perfectly immovable, and directed straight 
forwards, and he could not raise the lid. There was slight 
proptosis, and the pupil was more contracted than the other, and 
acted very feebly to light. Vision, however, was very fair, but 
much worse than in the other eye. An ophthalmoscopic examina- 
tion, which had to be done with a candle, showed only indis- 
tinetness of the margins of the disc. He had a chancre followed 
by a sore throat, and a skin rash, eight years previously. 

There was a large sore on the scalp, over the posterior 
superior angle of the parietal bone; this discharged pus, and was 
connected by an opening with the cranial bone. There were also 
two small discharging sores on the sole of the left foot. These 
three must have been gummata. He complained of a feeling of 
deadness in the skin over the eyebrow, and I found there was 
anssthesia, though not on the nose, nor below the orbit. Knee- 
jerks normal. 

Two days afterwards. Pupil did not act to either light or 
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accommodation, and its size was 34 m. About two months later 
there was again an internal squint in the affected eye, and there 
was some power of movement upwards and downwards. Some 
condition of episcleritis was present. I found the optic disc. 
normal. Pupil reflex still lost, accommodation also. V. O. 8. 
normal, O.D. = counting fingers. The sores on the head and foot 
were quite healed., The ptosis was not quite so much. In 
. September there was still some internal squint, the ptosis had 
disappeared, the pupil acted tq both light and accommodation. 
The vision wag much better. After this I lost sight of him. My 
diagnosis was a gumma at the back of the orbit, about the region 
of the sphenoidal fissure, and implicating the various ocular nerves 
as they entered the orbit. The treatment was pot. iod. gr. 20, 
t.d.s. The gummata were dressed with iodoform ointment. 


D 


ALCOHOLIC PERIPHERAL NEURITIS IN 
ADVANCED AGE. 


s 


BY ARTHUR MAUDE . d 


Мт. C., a robust country gentleman of sporting outdoor habits 


' had taken stimulants to excess for certainly twenty years. There 
' was good evidence that some eighteen years ago no unusual daily 
allowance was half a gallon of beer, & bottle of sherry and per- 
haps eight or ten liqueur glasses of neat whiskey. In spite of 
ample means his favourite drink was beer, and he would in his 
later years sit drinking beer all day, beginning at breakfast. 


During the summer of 1894, when over 75 years old, he would . 


often consume two quarts of beer, a bottle of sherry and half a 
bottle of whiskey in one day. This large amount of alcohol never 
seemed to disturb his digestion or very greatly affect his appetite ; 
and many years ago, his relatives assert, he would sit down to 
dinner apparently quite drunk, eat a good meal and get up “quite 
sober.” He never had any serious illness, except broken bones 
from riding accidents. He “ carried his liquor” in such a remark- 
able way that in 1892 he fell downstairs one night going to bed, 
but contrived to undress himself and gét to bed without d 
covering (as his valet did next morning) that he had broken his 
humerus. Excellent union resulted with no impairment of the 
shoulder joint (under the writer’s care). 

For several years he had presented increasing hebetude of 
mind, but not to an undue degree for his age, while his memory 
remained excellent when roused. Even after such a severe acci- 
dent he showed no signs of delirium tremens. During the 
summer of 1894 his general muscular power became greatly 
diminished, so that he could only just stand and walk with 
assistance. In October, 1894, he began to complain of darting 
pain of @ severe character over the distribution of the left pos- 
terior tibial nerve. About the middle of November the hands 
and feet began to swell rather suddenly, while a few weet before 
. there were no signs of cadema. 


` 
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December 7.—The hands are much swollen, the backs being 
quite tense, and shiny, the skin exceedingly thin and glossy; 
there is no swelling of the fingers and he can remove his rings 
easily. The skin of both hands is much discoloured and livid, 
with small, defined ecchymoses dotted over them. 

The insteps of both feet present the same condition. There 
is œdema of calves and thighs, while the muscles are much 
shrunken. The face is puffy and bloated, but there is no edema 
of the eyelids. А í ‚ 

There has been some tendency to spontaneous ecchymoses for 
several years. He can just stand with assistance and shuffle a 
few steps with feet wide apart. There is, however, no definite 

‘extensor paresis. Tendon reflexes (patellar) quite absent on both 
sides (tested by Buzzard’s method). Pupils contracted to pin 
points, no reaction to light or accommodation. 

Urine 1,020, highly acid, dark from bile pigments, no albumen, 
no glycosuria. 

Heart—feeble in action, regular, no sign of dilatation. Arteries. 
soft for his age. Great dyspnoea on the least exertion. 

No gastric’ ог intestinal disturbance; liver not apparently 
enlarged. ' 

No hyperæsthesiæ ; no pain except in the left leg and thighs. ` 


No deafness. 


Can move his fingers naturally and oppose his thumbs and 
little fingers properly. | 

December 10.—Both radial pulses were of fair volume, though 
feeble in action. 

December 11.—Both pulses were found almost impalpable, 
though the carotid pulse was good, and the heart sounds were 
not more feeble. 

December 12.—The fingers of the-right hand, especially the 
two middle ones were quite blue and livid, but not swollen. The 
edema elsewhere is distinctly less, probably owing to diuretics 
and digitalis with strychnine that he has been taking. 

December 18.—Died quite suddenly after a few moments’ 
dyspnoea. ` 

' No post-mortem allowed. 


 Remarks.—The peculiar nature of the cedema and the 
symptoms of local asphyxia leave no room for doubt that 
the condition was one of peripheral neuritis. If so the case: 


. is worthy of record from the extreme age of the patient, as 
` it is very rarely that а man with such habits survives long 
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enough to manifest such symptoms at 75. The continued 
habit of beer drinking bears out Dr. Ross’s observation on 
the point (“ Peripheral Neuritis," p. 150). The intensity of 
‘the vasomotor symptoms as compared with the motor dis- 
turbance is striking. Contracted fixed pupils have been 
noted by Fischer (Ross, ‘‘ Peripheral Neuritis,” p. 155). 

The trophic phenomena were well marked, viz., the thin, 
smooth, glossy skin, and dry, brittle nails, but they were 
probably exaggerated by old age. About & year before death 
there had been an irruption of “ papular eczema ” limited 
to'the extensor surfaces of both arms and the nape of the 
neck and interscapular regions (Ross, p. 158). 

` The purpuric spots are also a condition found in old age; 
it is noticeable that they occurred more frequently and were 
of larger area in the right hand, possibly because the nerve 
trunks of this arm had been damaged by the fracture two 
yéars before. 

The absence of all distinct mental change is remarkable, 
but it must be remembered that this gentleman had always 
been in easy circumstances and for years had led the life of 
an absolute recluse, scarcely seeing anyone except his own 
\ servants, and for several years had never left his house and 
gardens. 


1 


ON IMPERATIVE IDEAS. 
Being a Discussion on Dr. Hack Tuke’s Paper (Brain, 1894). 


Z —Dr. HucmnINGS-JACKSON: 


p I had not the pleasure of hearing Dr. Hack Tuke’s 
very important paper I have read it and beg to offer some. 
comments upon it. After its perusal I find that I have several 
times seen cases in which there-were what Dr. Tuke calls 
“ imperative ideas.” Unfortunately I paid but little attention 
t6 these cases in a scientific regard and certainly did not 
view them in the wide aspect Dr. Tuke so ably presents them. , 
From his’ researches on this curious and important matter I 
feel sure neurologists will profit greatly. One thing which 
impresses me strongly is that Dr. Tuke deals with the cases 
of morbid ideation, he mentions as they are departures from 
normal mental states or at least as they are exaggerations 
and persistencies of mental states which at their origin it would ` 
“be pedantic to call abnormal. 

In the Leeds address (British Medical Journal, vol. i., 1889) to 
which Dr. Tuke refers I have suggested that certain very absurd 
and persisting delusions are owing to fixation of grotesque fancies 
of dreams in cases where a morbid change in the brain happens, 
suddenly, or when oné increases suddenly, during sleep. I will 
not apply this hypothesis without qualification to such cases as, 
Dr. Tuke relates. It may, however, be that certain obtrusive 
thoughts which otherwise might be transitory. become fixed, 
become “imperative ideas," consequent on some very slight 
morbid change in’ the brain occurring during sleep. I suppose 


` ! Since these articles were received by the Editor, we have had to deplore ' 
` the untimely death of Dr. Hack Tuke, who was intending to sum up the, 
discussion in replying to some of the oriticiams. 


ON IMPERATIVE IDEAS. 319 


indeed that Dr. Tuke means that & normal mental state, or at 
least one which is very common in persons taken to be quite 
healthy, becomes more or less fixed whén general health is 
lowered or when some quasi- -trifling morbid change occurs in the 
brain itself. Dr. Tukewrites under the head of ‘ Dread of Dirt”: 
“Should the general mental power be lowered, or a hereditary 
predisposition exist, this tendency to attend to the state of, the 
skin becomes a passion, and results in the needless and wearisome 
washings of the body or the dress. Indeed it too often happens , 
that the patient no longer perceives the folly of these ablutions, 
but labours under an actual delusion.” We certainly have to 
account for the existence of these quasi-parasitical states in 
cases where the general mental power is but httle lessened. The 
following remarks Dr. Таке makes are to this point and illustrate 
what I said on his regarding '*'imperative ideas" as departures 
from normal or nearly normal mental states: (I italicise some 
- words) “* What strikes one forcibly in regard to most, if not all, 
' imperative ideas is that between them and ordinary ideas the 
difference 1s one of degree, and that it is a most dificult thing to 
determine when the boundary line has been passed. This on the 
psychological side. And on the physical side, what we want 
above all things to know is what cerebral change, degeneration, 
or dissolution has oceurred by which the man who to-day ts 
conscious of and smiles at an imperative idea, gravely believes it to- 
morrow and labours under a systematised delusion.” Further on, 
Dr. Tuke writes: ‘‘ The predominating idea has, in fact, become 
part of bis [the patient's] own being.” It 15 then а quasi-parasi- 
tical mental state of the patient, as indeed Dr. Tuke’s words 
“© predominating idea’? mean. 

' In the Leeds address already referred to I have spoken of 
“ fixation of states ” in suddenly occurring lesions in cases which 
are not insanities ; aphasia for one example. 

I think Dr. Tuke has done good service in drawing attention 
not only to the long past researches of Laycock, but to important 
principles more recently stated by Anstie and ‘'hompson Dickson 
and by Monro. Monro, so far as I know, first enunciated the 
doctrine that in cases of insanity the abnormal mental condition 
is double, that in 16 are two opposite elements, one negative and 
one positive. [Of course there 1s the obvious exception of com- 
plete dementia (deepest dissolution) where the mental condition 18 
entirely negative.] For my part I consider that illusions, delu- 
sions and all other positive mental symptoms m insanities signify 
activities of healthy nervous arrangements of the highest cerebral 
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centres (so-called ‘organ of mind"). What we call an insane 
man’s illusions are his perceptions, what we call his delusions are 
his beliefs, and more generally his positive merital symptoms 
sample the mentation remaining possible to him, a mentation 
occurring during activities of what is left intact of his highest 
centres, of what disease has spared. The physical condition for 
these positive mental symptoms is not: caused, using the word 
cause in its strict scientific sense, by disease, not caused, that is, 
by a pathological process. Disease is, I submit, answerable only 
for the co-existing negative mental element of insanity. Here 
let me remark that, to take one kind of mental symptom, an 


illusion, a positive mental state implies a co-existing negative ` 


mental state; if а man sees a black cat where there is only a 
black felt hat, not only ts there for ham в black cat, but this ts not 
for him & felt hat. Similarly, mutatis mutandis, for other positive 
méntal symptoms sampling the positive element of a patient’s 
insanity. As to the physical. Disease of the highest range of 


the highest centres producing loss of its function or destroying - 
it, answers to the negative mental element in a case of insanity; 


whilst the activities of the lower, intact, ranges answer to the 
positive mental element. But sometimes the positive symptoms 
are super-positive as in post-epileptic unconsciousness (negative 
element) with mania (positive element). In these cases the lower 
ranges aré in over-activity, and yet I think that these ranges are 
healthy, that they are untouched by the pathological process which 
has produced loss of fanction of, or has destroyed, the highest 
range. Their over-activity is an hyper-physiological state and is 
analogous to the heart’s beating more frequently after section of 
the vagl. Here comes the application of Anstie’s principle. The 
loss of function or destruction of the highest range of the highest 
centres is not only a loss (answering to the negative mental element 
of an insanity), but is also a taking off of control from the lower 
ranges; the “taking off" of the higher is a “ letting go” of the 
lower. The disease may be said to be ‘constructively account- 
able” for the over-activity of the lower ranges, for, had not disease 
destroyed the highest range, that highest range would have con- 
tinued to control the lower ranges. 

I have suggested that the rate with which control is removed 
is an important factor 1n insanities—that the lower ranges are, at 
least temporarily, in greater activity the more rapidly the highest 
range 18 rendered functionless or destroyed. When disease of the 
highest range progresses very slowly there may be no obtrusive 
positive mental symptoms (control slowly removed); when it 1s 
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very rapid the patient’s mentation (the mentation remaining 
possible to him) is at a great rate (control rapidly removed).! 

With regard to what Dr. Tuke says in his first paragraph I 
submit that the scientific study of insanities may be best begun 
in general hospitals. For in them we encounter cases in which 
there are very slight departures from the patient’s normal mental 
state; the slighter departures are most easily analysed. I have 
tried to illustrate this (** Neurological Fragments,” British Medical 
Journal, March 5, 1892). We see in these hospitals, however, all 
degrees of departure from normalstates from slightest temporary 
confusion of thought to deep coma. We should study cases of 
departure from normal mental state regardless whether or not 
they are cases of insanity ordinarily so-called, delirium in acute 
non-cerebral diseases, pneumonia for one exatnple. We should, I 
think, find in the degrees of insanities so occurring some index of 
the general condition of the patients and thus some guide to 
treatment of their cases. I think we should learn something of 
great value from the analytical investigation of the abnormal 
mental condition 1n certain cases of poisoning by cannabis indica 

and belladonna. Dr. Н. О. Wood in his work “ On Therapeutics ”’ 
records his experiences after taking a large dose of cannabis 
americana. А careful study of the abnormal mental condition 
this distinguished physician records will, I submit, in a scientific 
regard, be more profitable than that of most cases of insanity 
ordinarily so-called. Among other things there was “the sense 
of prolongation of time,” a subject of great psychological interest ; 
this “ prolongation of time " occurs in dreams and in some cases 
of ordinary delirium. 

In some cases of intracranial tumour there is a general lower- 
ing of mind or synonymously of consciousness towards and some- 
times close upon complete dementia. I fear, however, we do not 
give enough attention to mental failure in these cases when it 1s 
slight. The degree of mental degradation will, I think, be helpful 
in gauging the patient's condition, especially with regard to the 
‘degree of raised intracranial pressure from the tumour. Here is 
a most important practical matter and one of pressing interest 
now that Victor Horsley has, so to speak, put the question of 
raised intracranial pressure on а new and definite basis with 
regard to several important symptoms of brain disease. I dare 
say 16 might be said of such cases where there was only much 
hebetude or great obtuseness that there were.no mental symp- 


'I do not go into detail bere as I have recently (June; 1894) published a 
paper in the Medical Press and Cucular on “The Factors of Insanities ” 
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toms. This would be rather careless since hebetude and obtuse- 
' ness are in this application words synonymous with defect of 
consciousness (negative mental state). In these cases the negative 
mental condition is most or solely marked; positive mental 
symptoms вте rare, and I suppose this happens because intracranial 
pressure is slowly raiséd, the brain slowly squeezed; hence the 


functionable remainder of the brain will be in but little-or in no | 


over-activity ; control being slowly removed. 





2.—Dr. G. Н. BAYAGE. 


AFTER hearing the full and very suggestive paper read by Dr. 
Hack Tuke I feel that what I have to say must be rather in the 
way of complement to what has been so well said, while I also give 
the more special experience which I have had during the past 
twenty years. First of all, the term ‘“ imperative”. ideas in one 
respect is misleading, for though these ideas are at times com- 
peling they are not always the source or spring of action; they 


command in a way, but to command rather infers that they ` 


expect some result from the command; whereas there are certain. 


patients who have had dominant ideas- for years who have 
never felt that these had any relation to their actions or their 
conduct. Some imperative ideas are suggestive and others com- 
pelling. : ; 5 

As to their causation in my experience the most common pre- 
disposing cause has been hereditary predisposition to some kind, 
some neurosis or a tendency to nervous degeneration present in 
‘the patient’s' parents or other marked evidence of nervous in- 
stability in brothers, sisters or cousins. 

As to exciting cauges, or if I may use the term, the determinant 
of the form of imperative idea, I have met with many cases in 
which it appeared to be a steady morbid growth which had been 
for long under the surface, but through some accidental cause had 
been brought into sight. Shock may pftoduce the effect. It may 
be one sudden shock, a repetition of shocks, ог the result of a 
prolonged state of expectancy and anxiety; thus a person who 
has been in imminent danger for some time may become so 
affected that the dread is never overcome; allied to this I 
have met with instances where a dream of unusually vivid 
character has been enough to start the whole train of morbid 
ideas and has fixed them for ever. .Тһөге is no doubt that the 


^ 
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nervous system under certain conditions is more prone to take 
these impressions and to retain them. It seems as if through 
certain surrounding conditions an impression, 1s made which 
reaches the more fixed and automatic part of the nervous.system 
so that it is no longer merely stored for use when it is called for 
by consciousness, but it appears аз a reflex act, one impression 
bringing it up without any will being-exercised. І believe that 
these imperative ideas are very common and that nearly everyone 
has some. One man cannot dissociate from his mind some 
notions which have no apparent relationship; these may, very 
probably, havs arisen in the pre-consciousistage or in the stage of 
development before memory became established. I have the feel- 
ing, which is'common I believe, about walking along a pavement. 
I have an inclination to avoid the cracks and at the same time I 
have a tendency, J own, not irresistible, to touch the iron railings 
with my stick when I walk along a street, but more still, I hardly 
ever go to sleep without just before becoming unconscious having 
„опе sentence which has relation to nothing in my past or present, 
but which forces itself on my mind, then I know I am going off 
to sleep and if for а time I have been sleepless and this sentence 
comes to me I know sleep is not far off. 

To compare mind and body we know that what is one man’s 
food is another man’s poison, that a very trivial thing apparently 
will make all the difference, thus the comfort of one depends on 
his not taking tea, while another cannot take strawberries. The 
body has its imperative ideas, and I shall have to refer to the 
imperative ideas of the senses or гашен ‘the imperative sen- 
sations—one person being unable to stand! the presence of a cat, 
while another is affected by a rose. The senses, in fact, give us 
valuable aid in considering this question, for mot only can we 
see that these imperative nervous’ influences may be primary, 
ag with the cat smell, but they may be secondary or associated ; 
thus in the so-called photisms certain persons have associations 

' with a sensation, which have no.real relationship to them. For 
example, в man hears & vowel sound and sees a certain colour at 
the same time, whereas another perceiving a certain smell also sees 
a certain colour arise with the olfactory sensation. These sense 

` relations are very imperative and are so early established that 
most of those who have them cannot go back to any moment 
when they were free from them. 

In most books on the subject of recent date it will be seen 

. that there is shown to be a very near relationship between these 

imperative ideas and the neurasthenic condition, also that neuras- 
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thenia depends to a great extent, if not entirely, on faulty asso- 
ciation of ‘ideas. The process has thus been described: “ In 
ordinary course of ideation acting along ordinary lines of associa- 
tion, one or more ideas insert themselves and remain in con- 
sciousness with morbid intensity and persistence.” Such ideas 
differ from delusions, hallucinations and illusions from the fact 
that the patient recognises that they are false. , Patients may 
have hallucinations and illusions and not believe them, but these 
have a different relationship to the mind from the persistent 
sensations of the patient with’ the imperative disorder, the 
hallucinations are less regular in their recurrence and are not 
as a rule started directly by some external sensory impression. 
The imperative ideas vary in degree. In certain conditions a 
word may always insert itself, or a word may seem to escape 
when wanted, leaving a miserable feeling of a void which pre- 
vents resb; this is in one way like the insanity of doubt, to whicli 
we must refer later. Beside the’ simple insertion or escape 
of words, the word may bring up always an unpleasant asso- 
ciation; thus the idea of dirt, of blood, of impurity, moral or 
religious, may arise, or certain melodies may spring up and recur 
without any recognised excitant. There are other allied forms 
of disorder in which there is not only the morbid association, but 
' also a tendency to act on the idea. They are what a patient 
in Bethlem, who was very impulsive and dangerous, called a 
“suggestive consciousness.’ An idea came into his mind and 
had to be acted on at once. In his case there was an uncontrolled 
mental reflex; idea suggested action without any regard to con- 
sequences. Other examples are those who are affected by heights, 
by rapidly passing trains and the like. I believe nearly all such 
ceases belong to highly neurotic families. I have been strack with 
the extreme horror of heights and movements which is present in 
those whom I have known to be neurotic. Some of these per- 
sons suffer from the dread that they shall act upon their ideas; 
thus one will dread a razor or a rope, while another will avoid 
children, lest she should push them over a cliff. In other cases 
we get more organised notions, and terms have been coined to 
express them; thus the persons who dread solitude and those 
who avoid multitudes have been described as suffering from 
claustrophobia and agoraphobia respectively. I have recently 
seen a clergyman who for years has been obliged to get his wife 
to walk about a yard behind him, because he had an unconquer- 
able feeling that someone would jump upon his back. Doubtless 
there are very many other special forms which hardly deserve to 
have names, so long as their origin is recognised. The most 


ON IMPERATIVE IDEAS. 895 


definitely .and elaborately organised state of this kind is seen in 
many cases suffering from the so-called paranoia. 
The imperative ideas may arise chiefly with the senses. 
I have seen several cases in which the idea that there were pins 
or needles in the clothes rendered the patient’s life miserable. In 
one case a young lady with neurotic heredity asked over and over 
again whether it were better for her to put on her clothes, still 
having doubt as to the presence of pins, without examining them, 
or if she had better spend half-an-hour searching in vain for the 
pins, and then still not satisfied, put on her clothes. I advised 
the putting them on without consideration, and whether this 
or other treatment had the effect I cannot say, but any way 
she recovered completely. The persistent feeling of dirt or of 
communicating contagion are allied states to those just con- 
sidered; they differ only in the explanation. In one case а middle- 
aged: maiden lady spent all her time in dusting her home 
treasures, still being wretched at their supposed state of dust. 
In other cases a feeling that the contact with the door handle 
may either give or communicate poison is not very uncommon ; in 
many of these cases there is some sexual vice, or at least some 
sexual abnormality. One spinster was miserable for hours after 
she had passed water or touched the chamber utensil; she was in 
the habit of putting on gloves to prevent harm arising. In 
another case the patient used to wear gloves lest her hands should 
touch the genitalia. Other notions equally imperative and equally 
unreasonable abound. In one case & young man otherwise 
, healthy but of neurotic heredity was haunted by the fear that 
fire was lurking in all sorts of places; he thought when in my con- 
sulting room that fire might exist among the books on the table 
and asked to be allowed to see. He opened the pages of the 
various books and for the time was at ‘peace only once more to 
- wish to see that he had not by friction set up fire in the books he 
touched. 

I have already said that some of the dominating ideas arise 
from habit, and I suppose all of us have experienced the inability 
to be satisfied that the front door was locked or the gas turned 
off. In some cases a hallucination may become an imperative 
idea, and in one very interesting case the hallucination had 
formed what I may calla mental scar. A woman had an attack 
of puerperal melancholia, and in this she saw her brother's 
throat bleeding and cut, and she was convinced that her brother 

` had cut his throat in grief-at her madness. No evidence 
could satisfy her that her brother was well. After months 
of illness she got quite well, but this hallucination reappeared 
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' ав a kind of warning when she from nursing or the like 


was overwrought. There seemed to be a denudation exposing . 


. the established scar. Akin to these imperafive ideas connected 


with sensation one must not forget certain hypochondriacal cases 
in whom there is but one set of morbid ideas, which, however, 
dominate and destroy the usefulness of hfe. There are several 
medical med in London who have such imperative ideas; they 
believe they are dying, that their brains are unlike those of other 
human beings or that their general nervous system is one apart. 
No argument will satisfy these pérsons. Therefore, in a certain 
way they differ from very many who will admit that their ideas 
are unreasonable though they are uncontrollable. As a‘rule it is 
more common to meet with imperative association of ideas; these 


‚тазу be linked in many ways, but one idea brings up as a certainty 


the corresponding one. , 

Years ago I had under my сате a man who, having lived in 
India for some years, was once with others in great danger from 
& rising of the natives. It was hourly expected that their fort 
would be stormed, that, the men would be killed and the women . 
outraged. бо it was agreed that the men should, if occasion 
arose, kill their womenkind and then fight to the death. They ' 
were relieved, but the association between wife and killing was so 
firmly established that the patient felt his only safety rested in. 
his living іп an asylum. Thuis he did till his wife died; after that he 


went out and lived at liberty. 


Volition is affected in several ways, but the chief disorder is 
shown in some of the cases of doubt, in which the patient is 
never able to make up his mind as to what todo. In some there 
is the doubt about movement. I have letters in which patients 
ask over and over again if there is any harm in their going more 
and more slowly, if by so doing they can satisfy themselves. 

I have known a young man of this type who nearly lost his , 
life ав a result of not being able to make up his mind ; in the рат-.' 
ticular instance it was & question whether he should shoot at a 


' bear, and if a companion had not, his future chance would have 


been done for. 
Among the associated ideas which are imperative some are . 


strongly allied to the emotional side. One has met patiente who. 


seemed to have had their emotions perverted so that they invari- 
ably laughed when they ought to have shown sympathy. In 
some cases the sexual. attraction which may be either normal or 
abnormal may be persistent, recurring and dominant, and there 
are certain associations of this kind specially noteworthy. Thus 
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' certain associations produce ideas of sexual impotence, or some 
very slight things may during the earlier days of marriage set up 
imperative ideas which produce loathing, hatred and impotence, 
which will be dangerous to one or both of the parties. A young 
married man finds from certain acts that his wife is not a virgin, 
or he may simply get the notion into his head and it may 
dominate his life. 

Similarly the judgment may be in abeyance as in the “ folie du 
doute.” I do not for в moment intend to assume that the parts 
of mind are distinct entities, but’ it is well to note: that certain 
faculties are more affected in one case than in another. In some 
cases there is a morbidly scientific spirit. One patient who was 
under me in Bethlem could not resist the temptation to see what- 
ever was written if he could, so that in a train or an omnibus, in 
a house or in a dining room, if a man opened a letter he could 
not help trying to read over the owner's shoulder. He was 
struck by the owners of the letters several times, but still he felt 

` the overmastering desire to know. Не is Grubelsuchtic. He has 
several times been in danger of his hfe when, seeing a piece of 
paper revolving round & cab wheel, he has tried to get it. Hehas 
gone home miserable after failing, and has returned to the street 
at night to see if he could find it. This man has been for the 
last twelve years in this state and from time to time comes to see 
me, for I have been anxious to watch his'course. Не is no more 
weak-minded than he was and manages to earn a living, though 
his peculiarity interferes with his doing full work. As to the 
curability of these imperative ideas, I can only say that if they 
have existed for a year or more I do not think there is any 
prospect of cure. If they are acute and if associated with 
any special cause, or if associated with a period of life, such as 
adolescence or the menopause, there is some slight hope. Few of 
hese cases need to be permanent inhabitants of asylums, in fact, 
many of them need never be there if their friends can afford to 
keep them out of asylums. 

Then, to conclude, in my experience there occur certain 
organic nerve defects associated with abnormal mental reaction 
which may show themselves on the organic or visceral side, 
on the sensory side, either simply or by association; on the 
voluntary side with morbid impulse, and on the intellectual 
side by a further development of the association of ideas, these 
latter being more commonly called imperative ideas, though 
they do not differ from the sensory or visceral -disorders. 


а. 
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3.—Ds. C. MERCIER. 


Tax feature in Dr. Tuke's paper which impresses me most, is 
the complete acceptance of a doctrine that I have long held and 
preached, but which has never before, as far as I know, had any 
adherent, that insanity and disorder of, mind are not convertible 
terms, and that disorder of mind—grave and prominent disorder 
of mind—may exist in a sane person, and without the question of 
insanity being even raised. Another favourite doctrine of mine, 
on which I am fully in accord with Dr. Tuke, is the importance 
of noting the earliest departures from the normal if.we would dis- 
cover the true nature and origin of mental disorder. It is in this 
coynection that the observations of Dr. Wilks are so interesting. 
That the trifling forms of obsession to which we are all liable— 

the persistent and often anhoying recurrence in memory of a 
word, a line of poetry, or а few bars-of an air—are of the same 
nature as the graver imperative ideas of which Dr. Tuke has given 
us so many instances, there can, I think, be no doubt, and hence 
it becomes important to note the conditions under which these 
trifling forms oceur. 

Speaking from my own experience, they do not occur when 
the mind is fully occupied and the attention engrossed in some 
intellectual pursui&—1n reading, writing, calculating, playing 
chess or whist. Nor do they occur when the body is inactive 
and the mind is pursuing some train of thought—say on a rail- 
way journey—nor when bodily activity is accompanied by close 
exercise of attention, as in games of billiards, bowls, &c. The 
conditions under which they occur, and under which they seldom 
fail to occur, are when we are undertaking some bodily labour of 
a more or less monotonous character, which demands considerable 
muscular activity, which does not require close or unremittin 
attention, but which calls for so much'and such frequent exercis 
of attention as prevents us from carrying on any continuous and 
connected train of thougat apart from that devoted to what we 
are occupied about. It is, in short, when we are engaged in some 
handicraft, such as carpentering, joinery, smith’s or other metal 
work, gardening, and suca like occupations, that these strains of =, 
reminiscence arise and haunt us, and become, for the time being, 
imperative ideas. If, then, we can identify,the psychological con- 
dition that obtains during our occupation in these handicrafts, we 
can get some insight into that which permits of the occurrence of 
obsession in its graver forms. 

In the graver cases of the malady we must suppose that a 
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local portion of the brain has attained а habit of spontaneous 
activity which overpowers the control of those higher regions 
to which by its anatomical position it should be subject—that 
at length the whole concentrated and focussed energy of the 
higher nerve regions, the local direction of which is the physio- 
logical basis of will, 1s insufficient to overpower the rebellious 
activity of this revolting section; whether the imperative idea 
remains an idea, or whether it finds expression in word or act, is 
purely a matter of degree, and affects in no wise the explanation 
of the physiological process which is the basis of both idea 
and act. ` 

The psychological condition in the slighter forms of which 
mention has been made appears to be this: there is a consider- 
able degree of alertness of attention, and at the same time the 
actual pabulum that 1з supplied to the attention is insufficient to 
keep 16 fully occupied. The attention is concentrated upon the 
work in hand, not continuously, but ab intervals only ; and in the 
intervals, during which it is not so occupied, but is still alert, it 
has presented to it pabulum from the field of sub-consciousness, 
about which ıt becomes occupied; and the states which should 
normally be subconscious are thus lifted into the light of full 

jousness, and become subjects of attention without direct 

' ee from the will, which is otherwise engaged. A state 

has once thus arisen and presented itself to the attention 
unoccupied interval, tends, so long as the work is approxi- 

.Jly the same, to repeat itself in obedience to the law of 
uosociation, and thus it happens that the image, the musical air, 
the form of words, which has once arisen in one of these un- 
occupied intervals of attention, tends to ocour again and again as 
these intervals are repeated. Briefly, the psychological condition 

ay be stated as the capture of the attention during the abeyance 
f the will. If we take this expression and apply it to the more 
erious of the cases that have been brought forward, we shall 
find that it applies to them also. The imperative idea is in every 
case one that forces itself—if I may be allowed for a moment to 
speak metaphysically—upon the attention, and that cannot be, or 
at any rate is not, excluded by the wil. The will is, so far as 
that subject of attention is concerned, in abeyance. 

The physiological process which underlies this psychological 
condition appears to be this: returning now to the trifling and 
quasi normal instances of the malady, those instances in which 
an idea repeats itself with undue frequency and force during the 
execution of some handicraft operation. The operations of the 
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handicraft necessitate and imply great activity of the middle 
centres. At the same time there 1s very little call for the activity 
of the higher centres. No general, or intense; or widespread 
activity of the centres which are the substrata of elaborate, 
intellectual operations, and especially of verbal operations, is 
required, nor is there in the work in hand any outlet for such 
activity if it is evoked. Yet the high activity of the middle 
centres cannot go on without spreading, to some extent, in an 
upward direction, and starting activity in the more unstable and 
more easily discharged centres above them. It cannot, at least, 
fail to evoke some activity of these higher centres in those 
persons in whom activity of these higher centres is habitually 
great, and their tendency to hare this activity easily evoked is 
consequently also great. During the handicraft. operations, 
certain of these higher centres are therefore started, and in the 
case supposed they are centres the substrata of verbal ubberance. 
Hence forms of words—successions of words—arise in the mind. 
Were these higher centres the seat of widespread activity, pro- 
ceeding normally, its focus swaying hither and thither as multi- 
form successions of verbal utterance arose, the activity started 
by the spread of discharge from the middle centres would in 
great part be drafted off to the scene of greatest activity, and 
what ideas accompanied the remainder would be overpowered by ' 
the more vivid and voluminous ideas thus rendered possible, 
would remain subconscious, and would never occupy the atten- 
tion. But since these small areas, started by the upward spread 
of the discharge, are practically the only scenes of localised 
activity in the higher centres, the ideas which they represent are 
` practically the only verbal ideas present in consciousness; and as 
such they seize upon the attention in every vacant interval, an 
are thus brought prominently to the front. That local concen 
tration of widespread energy which is the physiological equivalen 
of the will, is directed upon the middle layers and goes to direc 
the handicraft operation. It passes by the active articulato 
centres and leaves this latter unenveloped in its rushing vol 
free to assert itself, to set up a somewhat independent and alm 
isolated centre of discharge, which has its mental equivale 
the imperative ides. ; б 
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. 4.—DR. J. MONE BRAMWELL. 


Ат the conclusion of his interesting article on “Imperative 
Ideas," Dr: Hack Tuke states that the mental phenomena which 
-he has described have been more clearly recognised by French 
&nd German, than by English writers. This is undoubtedly 
correct; but, although the former have long recognised such condi- 
tions, it is only within comparatively recent times that they, like 
ourselves, have ceased to confound them with various forms of 
insanity.’ Dr. Ladame, of Geneva, for example, in referring to 
the different opinions expressed in reference to “folie du doute "' 
and '*déliré du toucher "by Schüle, Magnan, Krafft-Ebing, Marcé, 
Jules Falret, Morel, Liasógue, Ball, Meynert, Krespelin and Scholz, 
says “folio du doute” is regarded by contemporary writers 
Bometimes as & symptom of the most varied mental affections, 
sometimes as & psychopathic episode of hereditary degeneracy, 
sometimes as a special form of psychosis, and sometimes as a 
simple elementary psychic trouble, dependent upon the general 
pathology of mental alienation. Thus, doubt, he says, does not 
only exist among the patients, i& has passed 1nto science and could 
equally be called “folio du doute" on account of its uncertain 
place in the chart of mental maladies, as well as for the strange 
symptoms which characterise it. . 
· According to Ladame, Pinel at the beginning of this century 
first commenced to recognise “folie du doute," while Esquirol in 
1838 published the first detailed clinical observation of '* délire du 
toucher" and laid stress on the patient's constant fight against 
` obsessions and ‘his recognition of their absurdity. Brierre de 
Boismont in 1853 alsó stated that the irresistible idea keenly 
combated by the patient was characteristic of these cases. 
“ There is а distinction to make," he said, ** namely, that ideas 
may make one ill when they dominate the mind, but one is not 
eally mad except when the will has become powerless to control 
eimpulsions." That the patients fight against their obsessions 
ithout succeeding in getting rid of them, was particularly insisted 
on in the discussion upon monomanias at the Medico-Psycho- 
gical ‘Society of Paris on June 26, 1854. Delasiauve in 1859 

e a first attempt to distinguish between pseudo-monomanias 
d recognised forms of insanity. After 1860 observations on 
élire du toucher" became more numerous, and Baillarger 
pears to have been the first to notice that these conditions 
equently commenced at puberty. Marcé in 1862, though he 
failed to separate ‘délire du toucher" from insanity, clearly 
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described the. origin of imperative ideas. ''In a predisposed 
person," he: says, ‘feeble of character, endowed with keen 
sensibility, a word, an emotion, a fear, a desire leaves one day & 
profound impression.. The. thought, born in this manner, presents 
itself to the.mind in an importunate way, takes possession of it, 
does not leave it, dominates all its conceptions; during this time 
the individual may have consciousness of all the absurdity, 
unreasonableness or criminality of this idea, the acts themselves 
soon conform to these unhealthy preoccupations and become 
absurd and extravagant.” The term “folie du doute " occurred 
for the first time in the celebrated discussion upon “ 19% manie 
raisonnante ” at the Medico-Psychological Society of Paris, March , 
26, 1866, but from what was said by Jules Falret on that occasion 
it was evident that what he called ‘ folie du doute " corresponded 
to "délire du toucher" and not to the form of mental trouble 
described two years later by Griesinger as ‘‘ Grubelsucht" and 
* Krankhafte Fragesucht.’’ In this discussion Baillarger stated 
that one of his patients never ceased to make suppositions and to 
lose herself in “if” and “ perhaps.” А clear distinction between 
these diseases and recognised forms of insanity was made for the 
first time in 1886 by Morel, and he stated that patients suffering 
‘from imperative ideas did not interpret their obsessions after 
‘the manner of the insane, that they neither experienced hallucina- 
tions nor illusions, nor underwent those transformations which 
change the personality оѓ the insane and make them radically 
different from what they were before. Heredity, not only here- 
ditary insanity, but also other nervous conditions such as hysteria 
and hypochondria he regarded as important exciting causes. In 
1868 Griesinger published cases which showed for the first time 
that the entire malady might consist in insoluable questions, which 
unceasingly pursued the patient who could not escape fro 
* why," and “how,” and he considered the condition might b 
independent of emotional complications. In 1875 Legrand d 
Saulle showed that the same patients could present successiv 
the symptoms of ‘folie du doute" and those of “ délire 
toucher,” and he attempted, by joining these two conditions, 
form & special mental affection having a veritable morbid enti 
In 1877 Westphal published an important contribution to t 
subject. According to him, the obsession never becomes a t 
“idée fixe délirante,” but always remains a stranger to 
patient’s ego, while the insane conform logically to the deducti 
of their fixed ideas. This scientific distinction between fii, 
ideas and obsessions has long been recognised by the саш 
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which has always made a differónce between possession and 
obsession, saying for example: “ This man is not possessed, he 
is only suffering from obsession." According to Westphal an 
obsession is not an emotion, nor 18 it ever produced by one, and if 
attacks of mental agony appear later, these are always secondary 
and simply concomitant phenomena. This opinion is opposed to 
the observations of Morel and the French savants. Wille holds 
that obsessions can have an emotional base, and thinks that they 
are sometimes followed by veritable mental alienation, while 
Westphal affirms’ that cases of obsession never become insane. 
Wille, as well as Legrand du Saulle, has noticed the frequent 
suicidal ideas and even attempts at suicide, sometimes followed 
by death, and considers ‘folie du doute” and its hikes as an 
intermediate condition between the nevroses and the psychoses, 
and that obsession 1s always ready to pass into madness. 

Westphal divides obsessions into three kinds:—(1) Those 
which remain purely theoretical as the “folie du doute," when 
it takes the form of questions. (2) Those which produce certain 
actions as the ''délire du toucher." (3) Impulsive obsessions 
which provoke immediate actions. 

While other authors since Morel have emphasised heredity as 
an essential factor in obsessions, Magnan in 1885 appears to have 
been the first to consider this mental trouble as a direct and 
immediate sign of morbid heredity. 

In opposition to Legrand du Saulle, Ladame demands the 
separation of ‘folie du doute" and “délire du toucher " into two 
distinct clinical varieties. These, like pleuro-pneumonis, are 
certainly often associated, he says, but more often exist isolated. 
‘In illustration of this he cites the following cases :— 

(1) A young man, aged 28, suffered from fear of contamination 

and frequently washed his hands as a method of purification. 
e never feared he would forget anything and never addressed 
uestions to himself. This, according to Ladame, was a case of 
délire du toucher" without ‘folie du doute." 

.Q Miss , aged 38, has since childhood had ideas which 
> could not get rid of. She asks herself all sorts of questions and 
iks in vain for their answers. These are particularly in refer- 
ie to the other world and the creation. Did everything make 
Ш? Has God created all things? Did not the world make its- 
lp Is there a God? How can one divide objects into infinitely 
le parts, when each little part can still be divided? How is it 
t an object infinitely divided can still be divided, notwithstand- 
\that one cannot divide it any more? Is God able to divide it 

\ 
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stall further? God only can divide it and nevertheless this particle 
cannot-be divided! How do you account for that? She has never 
suffered from ** délire du toucher." ' 

Van Eeden says that in four cases treated by him the connec- 
tiom between “folie du doute" and ‘‘délire du toucher” could not 

‘be mistaken, and that in all these cases the “folie du doute " was 

evolved after the “ délire du toucher" and was an evident con- 
sequence of it. One case commenced with the fear of catch- 
ing syphilis. The patient avoided touching anything he 
suspected of being contaminated and, if this happened, serupu- 
lously washed his hands. His precautions became exaggerated, 
until he not only doubted their efficacy, but also the clearness of 
his judgment, and then, despite the excessive attention given to 
these washings, could not obtain a certainty of complete cleanli- 
ness. A similar progressive evolution was observed, says van 
Eeden, in another case, where the patient suffered from “ crainte 
de souillure," then doubt and finally mistrust of herself. The 
* délire du toucher" began with fear of soiling her food, she 
washed her hands incessantly, but afterwards the doubt 
returned. Another pationt, who was nursing a case of cancer, 
became afraid of catching 1$. She washed her hands constantly 
and avoided coming in contact, with suspected persons. 

In agoraphobia, claustrophobia, &c., van Eeden says the idea 
of fright arises suddenly from the impression of the surroundings, 
and it is only after having this that the patient avoids open or 
closed spaces. Here it is the fear which causes the obsession. 
He classifies these and similar conditions as follows :—(1) ** Con- 
ceptions obsédantes’”’; here the obsession springs from & precise 
and detailed conception of some act which acquires an impulsive 
force. (2) “ Les émotions obsédantes"; chiefly terror, in which 
a momentary emotion, an impression—which a normal man could 
equally well experience, but which he. quickly represses—domi 
nates the volition and the reason. The patients are not able to sa, 
what they fear, or if they give a reason it is evidently an invent 
one. (8) “ Impulsions obsédantes''; the irresistible tendency 
commit strange or improper acts. (4) “Les idées obsédante 
properly so-called; the intellectual obsessions of the French, 
** Grubelsucht ” of Griesinger and Berger. The patient is not 
to escape from the obsession to think constantly about a cer 
subject or question. Here it is neither a question of а perc: 
or emotion, nor of an impulse to commit an act; there i 
one isolated idea—a word, а phrase, incessantly pursue 

_ patient and continually occupies his thoughts. 
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Van Eeden regards what he calls ** manias of superstition ” as 
an interesting variety of obsessions. One of his patients, a man 
aged 40, of healthy constitution, has since childhood attached pro- 
phetic signification to puerile facts and events. To wear a certain 
necktie promises him happiness or unhappiness. If he does not 
touch a certain boundary he thinks evil will happen to him. If 
he does not re-read a certain line or make a certain letter thicker 
in writing something horrible will befall him. At first his strange 
ideas were insignificant, or he was able to resist them, but as he ' 
grew older they filled his Ше aad rendered it intolerable. For 
twenty years he made a pilgrimage every Sunday to the railway 
station in order to kick a certain post three times with each foot. 
If he did not do this his father would die. In order to rid him- 
self of these obsessions he makes vows and associates threats 
with them. He says for example: “ If I yield to one of my 
caprices in the course of an hour I shall have apoplexy before 
twenty-four hours have past.” At first this succeeded, but soon 
the effect of the vows diminished, and he was compelled to make 
them stronger. The unhappy man now stands sometimes for a 
quarter of an hour muttering the most fearful imprecations, in 
order to get the strength to go an errand. If he omits them he 
is forced to obey the most absurd impulses. He must stop before 
a certain house, retrace his steps, touch boundaries, stop passers- 
by or touch their clothes; in a word he 1s obliged to act like a 
maniac. His intellect 18 perfectly normal, and be attends to his 
business as if nothing were the matter. 

Bérillon thinks the professional character of these nervous 
troubles has not been sufficiently noticed, and he draws an 
analogy between them and the different functional spasms 
which show a tendency to professional localisation. In illus- 
tration of this he cites the following cases:—A young priest, 
not timid in the performance of his other religious duties, suffered 

gony on entering the pulpit. Another suffered in the same 
ay when he received & confession. A medical student suffered 
treme agony at the sight of a few drops of blood. A chemist 
ade up & prescription which caused the death of & customer. 
e was able to prove that it was dispensed exactly as ordered by 
e doctor, but ag his existence became & veritable torture from 
nstant fear of making a mistake he sold his business. A notary 
ly had morbid fears when he had to give a professional opinion. 
airdresser noticed that his hand trembled one day, and then 
stantly dreaded that this would reappear when he shaved his 

t customers. The same anxiety did not exist when he had to 
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shave a poor or unknown customer. Dr. Frémineau reports the 
case of an actor who &bandoned.his profession ‘on account of 
extreme stage fright. This condition only appeared after a 
successiul career, Dr. Bérillon reports several similar cases. 
Riegler has noticed a morbid fear amongst railway mechanics, 
' to which he has given the name of “ sidérodromophobie”; this 
is characterised by an extraordinary aversion to their habitual 
occupation, and the sight of a train or the whistle of an engine 
is sufficient to revive their anxiety. Grasset mentions that a 
distinguished Parisian surgeon:commences to be anxious the 
moment a patient leaves his consulting room with & prescription. 
‘He anxiously asks himself whether he could have written centi- 
grammes instead of milligrammes, and only recovers his mental 
calm when his servant, sent to seek the patient, brings back the 
prescription and he can see that it is all right. Another doctor, 
he says, is rendered perfectly miserable by the fear of microbes. 
Brochin reports the case of a doctor who fears no contagious 
malady, except diphtheria, and who shows proof of veritable 
‚ heroism every time he sees a diphtheritic patient. A case has 
recently been reported from abroad, where & medical man, 
dreading that his fees might be the means of contagion, invented 
elaborate methods of sterilising them, and I know of a similar 
. ease in this country. 

These morbid fears are awkward enough when they occur in 
ordinary life, but according to Bérillon they acquire graver im- 
portance when the subjects of them are liable to enforced military 
service, especially in the ranks. In Legrand du Saulle’s classic : 
case of agoraphobia, & lieutenant of infantry experienced undefin- 
able agony when obliged to cross an open space ‘in civilian clothes, 
but this never happened when in uniform. When an officer suffers 
in this way he can escape from the intolerable situation by getting ` 
leave of absence, but it'18 not so with ‘the soldier. Bérillon gives 
amongst others the following examples :— 

Paul C., aged 25, illness dates from military service. Whei 
ordered to cross the horizontal bar at the gymnasium he wa 
seized with extreme apprehension, and afterwards the idea of thi 
exercise was always present. Again ordered to perform it 
became terrified, and asked to be excused, but from this time h 
superiors insisted more and more upon the dreaded exercis 
One day in attempting to cross the bar he became giddy and f 
upon his head. A veritable agoraphobia developed, and since 
return from military service he has been unable to cross a road 
himself. 
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M., aged 37, commercial traveller, suffered from chronic 
diarrhea, which caused him to dread leaving home; after this 
' ceased he retained his nervous fears. Once, when a short distance 
from his house, the anxiety was so strong that he was obliged to 
return, and since then, seven years ago, he has lived in a circle 
having a diameter of about 200 metres, and nothing will induce 
him to leave it. When, as a member of the Reserve, he had 
to serve his first period of twenty-eight days he was able to 
perform his duties, but at the second period the agoraphobia had 
developed, and by dint of diplomacy, ingenuity and bribery, he 
managed to be kept constantly employed in the barracks. 
According to Dr. Gélineau & crowd of sentiments of repug- 
nance, &c., which the laity group as aversions closely resemble 
the conditions we are discussing. Henry the Third, for example, 
who showed his bravery at the Siege of La Rochelle and else- 
where, could not bear the sight of a cat. The Duke of Epernon 
fainted at the sight of a young donkey. Ladislas, King of Poland, 
got frightened, and ran away when he saw apples, and Favoriti, a 
modern Italian poet, could not bear the smell of a rose. Dr. Pierre 
d’Apono was so frightened at the sight of milk and cheese that he 
fainted. Montaigne says: ‘I have seen more people driven to 
flight by the smell of apples than by arquebuses, others frightened 
ab & mouse, made sick by the sight of cream, or by seeing a 
feather bed shaken.” 

Ribot applies the term “fixed ideas" to the states we are 
discussing, and regards them as “chronic hypertrophy of the 
attention”; the fixed. ideas being, the absolute, attention the 
temporary predominance of an intellectual state or group of 
states. The fixed idea is attention in its highest degree and 
marks the extreme limit of its power of inhibition. There exists, 
he says, both in normal attention and in fixed ideas, predominance 
nd intensity of a state of consciousness; this is more marked 
wever in the fixed idea, which is permanent and disposes of 
e important psychical factor—time. ‘In attention this excep- 
nal state does not last long ; consciousness reverts spontaneously 
its normal condition, which is a struggle for existence between 
erogeneous states. The fixed idea prevents all diffusion. 
re is no antagonistic state that is able to overthrow it. Effort 
possible or vain. Hence the agony of the patient who is 
cious of his own impotency.”’ The following 1s Ribot's con- 
ion of the probable physiological condition associated with 
ideas :—“ In its normal state the entire brain works ; diffused 
ity is therule. Discharges take place from one group of cells 
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into another, which is the objective equivalent of the perpetual 
alterations of consciousness. In the morbid state only a few ner- 
vous elements are active, or, at least, their state of tension is not 
transmitted to other groups. Whatever may be their position in 
the cerebral organ, they are as a matter of fact isolated ; all dis- 
posable energy has been accumulated in them, and they do not 
communicate it to other groups ; whence their supreme dominance 
and exaggerated activity. There is a lack of physiological equih- 
brium, due probably to the state of nutrition of the cerebral 
centres.” Ribot refers to Westphal’s recognition of the difference 
between fixed ideas and insanity, and his statement that “the 
fixed idea is & formal alteration of the process of ideation, but 
not of its content." The “formal” perturbation consists, says 
Ribot, in the inexorable necessity that compels the association 
always to follow the same path. ‘There is alteration, not in the 
nature, the quality of the idea, which is normal, but in its 
quantity, intensity and degree.” Thus it is perfectly rational to 
reflect upon the usefulness of bank notes, or the origin of things, 
and this state differs widely from that of the beggar who thinks 
himself a millionaire or the man who believes himself to be a 
woman. 


Treatment. 


` The following cases, from my own practice and that of others, 
illustrate the value of hypnotic suggestion in cases of “ imperative 
ideas.” кчт 
(1) Mr. A., aged 24, consulted me in May, 1889. Some 
months previously he had a number of diseased glands removed 
from the face апа neck, and went up the Mediterranean to recruit. 
While crossing a plank he fell and injured his perineum; an abs- 
cess formed, which burst externally and into the urethra. When 
I saw him there was a large unhealthy wound, through which th 
urine.escaped. I instructed him to pass a soft catheter regularl 
_ and the wound became more healthy. One day he was impell 
to empty his bladder before he could pass the instrument and t 
water again escaped from the wound. This happened more 
more frequently ; at last the idea of passing water at once cau 
him to empty his bladder, no matter where he was at the ti 
This appeared to be entirely independent of the physical condi 
of the bladder, which did not contract because it was full or 
comfortable, but because the idea of urination presented itse 
the patient’s mind aud was instantly translated into its phy 
equivalent. He now thought constantly about his cond: 
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‘which became greatly aggravated in consequence. He began to 
sleep badly and awoke frequently during the night; the instant 
he did so he thought of his bladder and was immediately com- 
pelled to empty 16. Despite all treatment this continued for 
several months, and his state became a grave one. I had not 
previously employed hypnotism, but the mental element in this 
case seemed so marked that I determined, as other treatment 
had failed, to try what it would do. After explaining to my 
patient, an educated man, that I had no practical, and only slight 
theoretical, knowledge of the subject, I proceeded to hypnotise him 
by Braid’s method. In a few minutes his eyeballs rolled up- 
wards and inwards and he became lethargic. I repeated this the 
two following days, and then suggested during hypnosis that he 

. should cease to think about his bladder, should always be able to 
pass his catheter, retain his urine eight hours and sleep well. 
These suggestions were immediately fulfilled; from that day there 
was no return of his troublesome symptoms and the wound healed 
without operation in about twelve months. 

(2) Mr. B., aged 25, first consulted me March, 1890. Formerly 
strong and athletic, distinguished football player, bicyclist, &e. 
‘Two years previously, after the death of his mother from cancer 
of the breast, he began to fear that he might contract the same 
disease. This idea grew stronger and stronger, he developed 
neurasthenic symptoms, and suffered from insomnia, depression, 
dyspepsia, &c. Finally, the dread of cancer passed into the firm 
conviction that his left breast was affected by it. He now re- 
mained nearly always in one room and would not pass into 
another without muffling himself up and putting ор an overcoat. 
For some months he complained of difficulty in moving the left 
arm and carried it inasling. I found nothing to justify his fears, 
but the muscles of the arm were distinctly wasted from disuse. 

LHe was easily hypnotised at the first attempt, and. this was 
repeated nearly every day for в fortnight, when deep hypnosis 
ith somnambulism was obtained. His morbid ideas at once dis- 
peared and his general health speedily improved. , A few days 
ter the treatment was abandoned, I saw him driving a spirited 
rse and holding the reins in his left hand. A week afterwards 
told me that he felt perfectly well, and was just going to Jump 
oung horse over some hurdles. Up to the present date there 
been no relapse. 

(8) Mr. C., aged 30, consulted me July, 1890. Had good 
th up to six months ago, when he was frightened by being 
ened by his sister, who had acute mania, entering his bed- 
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room. From this date he su‘fered from insomnia and dyspepsia, 
lost weight and strength, became melancholic, shunned society 
and had the fixed idea that Һә would become insane. Hypnotised 
five times from July 3 to July 7, 1890. Deep hypnosis was easily 
induced at the first attempt and he slept well each night. 
Recovered. No relapse up to May, 1891, when he died of 
influenza. 

(4) Mr. D., aged 43, first consulted me September, 1892. His 
illness commenced in early childhood, with the fixed idea that 
everyone noticed and criticised Him and he soon began to blush if 
looked at. This condition had continued ever since and had 
latterly become worse and made his life a torture to him. Not 
only did he blush in the most excessive manner when anyone, 
even his own children, looked at him, but the thought that any- 
one might look at him was sufficient to make him blush even 
when alone. He felt that he must give up business and had 
suicidal ideas. He suffered from various neurasthenic symptoms. 

I attempted to hypnotise him five times without result. He 
returned for treatment in April, 1893; his condition was worse 
and he was in despair about himself. Ihypnotised him forty-two 
times up to October, 1893. Slight hypnosis was induced at the 
fifteenth attempt, and afterwards became fairly deep, when he 
commenced to improve and before the close of the treatment his ' 
morbid symptoms had disappeared. Recent news confirms his 
recovery. 

(5) Mrs. E., aged 86. Educated and highly intelligent. One 
of her brothers is congenitally deficient in intellect, and she has 
suffered from fits of depression since childhood, which have 
-become more frequent and prolonged during the last fourteen 
years. The mental condition of one of her children, born during 
one of these periods, causes grave anxiety, and a younger child 
stammers. .Four and a half years ago, after the death of a rela- 
tive who had exercised an unfriendly influence on her life, she con 
stantly thought that various misfortunes that were happening t 
her would give him pleasure; this idea increased and develope 
until she felt that he knew everything she did and gloated ov 
her troubles. Finally she became possessed of the idea that в 
was haunted by him and felt conscious of his presence. H 

' whole life was filled with these thoughts, and she ceased to c 
for society or intellectual pursuits. She was constantly depress 
slept badly, and was weak physically. I first tried to hypno 
her on November 26, 1892, and repeated the attempt a hund, 
times without success, until April 25, 1898; her condition m 
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lle growing steadily worse. Slight hypnosis was induced on 
П 26, and repeated twenty-three times up to July 21, 1893. 
yediately after the first induction of hypnosis she rapidly 
oved and the morbid ideas and depression entirely dis- 
Med, She quickly regained strength and interest in life and 

ihe present date there has been no relapse. 
‘Mrs. F. I have received the following notes of this case 
*. F., the patient's husband: “ Му wife has suffered from 
ima, following influenza; she had low temperature, loss of 
vness of intellect, slowneds of movement, general irregular 
&of the body, facial disfigurement, alteration of voice and 
af pains. I put her on thyroid extract in January, 1898, 
heagh the symptoms peculiar to myxcedema disappeared, 
hene utterly sleepless, her limbs trembled after the least 
& ynd her digestion remained very bad. I brought her to 
haarch 1, 1894, to see whether suggestion would procure 
‘the second attempt you succeeded in inducing very 
heanosis and she began to sleep fairly well. For more 
awfar she had never had more than three hours’ broken 
«ud often far less. She soon began to sleep thoroughly 
well and uninterruptedly, and her digestion, for which I had 
found drugs and careful dieting ineffective, disappeared after a few 
suggestions. Her legs became stronger and her energies restored 
very much to what they were twenty years ago, when she was 
renowned amongst her acquaintances for her untiring activity. 
But the fact that strikes me most forcibly is this. Several 
members of her family are sleep-walkers. She used to walk in 
her sleep 1n childhood, and once or twice as & young woman, and 
the habit is transmitted to my youngest girl. When her first 
baby was born—sixteen years ago—the thought crossed my wife's 
mind: ‘What if I walk in my sleep and do an injury to my 
ichild ?' I endeavoured to persuade her that she had grown out of 
he habit, but the attempt was wholly fruitless. The idea grew 
niil it assumed the character of an ‘idée fixe’ and she always 
ed herself to the bedpost at night. All attempts to break her- 
lf of the habit were failures, and if she went to bed without 
tening herself she was never able to go to sleep until she did so. 
en we moved into our present house, three and а half years 
, she became alarmed at the great height of the bedroom 
dows from the ground and their lowness from the floor. She 
n to suggest that possibly she might undo her own knots 
g her sleep and get out of the window. I pointed out how 
ely it was that she should walk in her sleep after a score of 
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years complete immunity. She granted my reasoning was just, 
but it did not dispel her fear, and she insisted upon my tying her 
to the bedpost each night in a very effective manner. In May, 
1894, I told you of this persistent dread and asked you to suggest 
that she should neither walk in her sleep, nor be apprehensive of 
so doing. During that séance you repeated this suggestion two 
or three times, but have not done so since. Тһе effect was 
magical. She has never asked me to tie her to her bed from that 
day and tells me she has never once thought about it. To me it 
is all the more remarkable as the hypnosis in her case is 80 slight 
and appears to pass into natural sleep if you leave her for a few 
seconds. She is of a nervous, excitable temperament, but by no 
means greedy of the marvellous or ready to accord belief to any 
doctrine. She had a healthy scepticism of the possibility of any- 
one hypnotising her, but was anxious for the attempt to be made 
as she suffered во acutely.” 

I saw this patient twelve months later, when she told me she 
remained entirely free from her morbid fears. 

(T) Mr. G., aged 28, first consulted me April, 1894. His 
father was very nervous and passionate and had suffered from 
“© brain fever" and chorea. The patient is slight and undersized, 
and suffers from various neurasthenic symptoms. At the age of 
14, he had many religious doubts and fears, and believed he had 
committed the unpardonable sin. At the age of 16, while work- 
ing in a cocoa manufactory, he began to fear that the red lead 
which was used in fastening certain hot pipes, might get into the 
tins containing cocoa and so poison people. This was the com- 
mencement of a “folie du doute ” and “ délire du toucher " which 
have never since left him. Instead of going on with his work he 
was irresistibly impelled to clean and reclean the tins. The 
following is taken from the letter of a friend to whom he confided 
his troubles: “On October 1, 1891, he told me that he h 
attempted to commit suicide, as his life was so miserable [he ha 
taken poison]. He had read of a case of poisoning through ea 
ing chocolate and connected himself with it, though it was fi 
years since he had helped to manufacture any. He now beliey, 
he might have been careless with the moulds and thus have 
duced a poisoned chocolate, which years afterwards had cau 
the child's death! ,The grotesque absurdity of the story, as 
related it to me, would have made me laugh, had I not felt 
terribly real it was to him. His vivid imagination had pioti 
every incident of the tragedy; the child buying the choco 
running home full of happiness, then becoming ill and grad 
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sickening in awful agony till released by death. The keenness of 
mind with which he sought to prove the reasonableness of his 
"belief that he had: poisoned the child was extraordinary. He 
wrote: ‘ Yesterday I was unscrewing some gas burners in a pro- 
vision shop and got some white lead on my hands, and I have been 
thinking that it may have got amongst the food.’ I found that 
brooding over this fancy had brought him to the verge of despair 
and for weeks his life was & perpetual agony. He has worried 
himself about his work of fixing advertisement plates to walls and 
can never persuade himself that they are securely fastened. He 
fancies the nails are bad, or the mortar loose, and makes himself 
ill over it. I have pointed out to him that if a plate fell it would 
almost inevitably slide down the wall. This has not prevented 
him from painting a most elaborate mental picture of the decapita- 
tion .of an unfortunate youngster, who happened to be playing 
marbles with his head against thé wall. To enumerate all his 
troubles would take a small volume. I have а great pile of his 
letters before me-now, and I suppose they constitute one of the 
most extraordinary analytical autobiographies 1$ would be possible 
to find. In reading them I cannot help marvelling at the strange 
. anshapely wonder of such an imagination. He makes every 
incident in his life the foundation stone of a castle of fancies, and 
of late years each castle has become a prison—a torture chamber 
in which he has dissected his motives and his actions until he has 
_ ceased to believe in himself at all.” 
: When I first saw this patient the “folie du doute” and “délire 
du toucher" were constant and most varied in their manifestations. 
' If hé accidentally touched persons in the street, he began to fear 
that he might have injured them and exaggerated the touch into 
в more-or less violent,push. If the person touched were a woman, 
he feared that she might have been pregnant and that he might 
ave injured the child. If he saw a piece of orange peel on the 
avement he kicked it into the road, but soon afterwards began 
think this was a more dangerous place, as anyone slipping on 
might strike his head against the curb-stone, and so he was 
esistibly impelled to return ‘and put 16 in its former position. 
one time he used to bind himself to perform certain acts, by 
ing he would give God his money if he did not do them. 
m sometimes he was uncertain if he had vowed or not. Owing 
his he gave sums to religious objects which were quite dis- 
ortionate to his income. Apart from his peculiar fancies I 
d the patient perfectly rational and intelligent, and though 
‘délire du toucher" hindered him greatly in his work, he 
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generally managed to execute it, though on some occasions he was 
compelled to abandon the attempt. At this time I tried to hyp- 
notise him on twenty-four occasions, but apparently without 
success and he was then compelled to leave town. He returned 
on April 2, 1895, for a week’s further treatment and told ine 
that since his former visit his morbid ideas had not been so fre- 
quent and marked and were accompanied with less mental agony 
His condition, however, leaves much to be desired. 

(8) Mr. H., aged 83, tall, strong and athletic, first consulted 
me March 7, 1894. He stated that he had always been of a 
sensitive disposition and inclined to be morbidly self-conscious. 
Of late years this had greatly developed and made his life a burden 
to him. He had the fixed idea that he was constantly making 
mistakes in business and that all those with whom he was 
brought in contact considered him a fool. During a business . 
interview he was embarrassed and unable to speak and felt that 
everyone must notice this. He had the same feelings in reference 
to society and shunned it as much as possible. He also had 
morbid and entirely unfounded fears about his physical condition 
. Hypnotised ten times to July 11, 1894, when his morbid ideas 

had entirely disappeared. He has just reported himself, April, 
1895, as well. If he Ñas any anxieties about his business, he 
says, these are only natural ones and he has lost all his morbid 
fears and embarrassments. Не is now fond of society and at his 
ease in it. 

(9) -Mr. I., aged 35, was sent to me by Dr. de Watteville on 
October 29, 1894. Illness commenced six months ago after the 
sudden death of his brother-in-law. He began to sleep badly and 
to dream of his own death. The insomnia continued and he was 
haunted by constant fears in reference to himself and his family. 
He dreaded that he would lose his employment and that he woul 
find his wife and children dead when he returned from work, & 
He became afraid of open spaces and. was unable to cross tl 
road without assistance. One day, when sitting alone in his p 
lour, he believed he saw two men bring his coffin in. He ne 
had a moment's freedom from his fears and was so miserable t 
he had strong suicidal impulsions. About this time he c 
menced to have frequent attacks of giddiness and felt that 
would fall down if he did not catch hold of something. On 
occasion only did he lose consciousness. He was hypnotise 
times up to November 12, upon which date -his morbid fears 
almost entirely disappeared, but as he still had attacks of 
ness and sometimes felt depressed, I continued to hypnotis 
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- e once, бг vice & ok up to the present: date’ (April 26, 1895). 
ee Prégent ‘condition : He sleeps well, has had no giddy fit for two . 
. months; no ' agoraphobia or return of his other morbid’ fears, and, 
‘deep Hypnosis салі now be easily ‘and quickly induced. . 
. -(10) "Mr, Watts. “I was asked by Dr. Hack Tuke to try, to 
-` hypnotise this patient, No. 104 in. his list of cases. At this, time 
‚һе had been twelve months in Bethlem Hospital and was on the.. 
“eve ‘of. being discharged, 'as his mental condition remained un- ' 
: E chariged; and it was considered unadvisable to retain him longer. 
‘Dr. Perey. Smith kindly consented fo keep him another month for 
| the purpose of this experiment; гап I'attempted to hypnotise him 
' twenty: -thred titnes without success. I. met him ‘accidentally the 
other dag, ; he told me his condition was, unchanged and that he 
p5 “was going į io live on a farm. , 
ae DES Hack Tuke also asked ше to: k to. hypiotse No. 11" of 
. his- -cases,;, When I saw this patient-he was obviously i insane and | 
e extremely suspicious, and nothing would induce him to ‘submit, to’ 
"5 the treatment.’ TES 
(11): {Higbeault.] Mrs. —— May, 1803, aged 36. Has тома 
"health: -Until the present illness cominenced eleven months ago. „ 
Her. father’ committed suicide by. drowning ; her first husband 
was accidentally drowned twelve days after marriage, and she lost 
"Ber second ‘suddenly after’ she had ‘been married three years. 
` Sines then she has avoided her friends, slept badly, neglected her 
; work ‘and, her persón, and has had the fixed idea that she would 
| ' commit, ‘suicide. -by drowning ‘as her father did. Hypnotised 
fifty: “two: times from May, to J uly, 1892; when all ideas of suicide 
"7 didappeared. Ina recent letter Dr. Liébeault pall me that ш 
{ remains well mentally and physically.’ 
Sat (13): (Belirenck- Notzing.] ‘Mr, . Fixed- idea сле 
catching: éold kept this patient for six months in. ми: room. 
Чурпойвей.` “Recovered. 
Y (13): [Schrenck-N otzing.]. Mr. | aged 94. Had periods of 
{тог 8 and, uncontrollable sensations and ideás with the fixed idea ' 
a- hia; fiance did not love him. : Hypnotised. , ' Recovered. 
(14), [Hecker. ] Mrs. «3, suffered from diseased desire to wash 
self’ odiitinuously and’ unnecessarily ; . Bad. morbid fears that ' 
\ doors’: and windows were not ‘properly fastened, dnd fancied 
i she ‘dressed, herself untidily. On one occasion, , after having 
b ‘two. hours vainly’ trying to dress,, she sent for Hecker, who 
d heri du & state of great anxiety, putting on and off her.clothes 
exhausted. ‘ Hypnotised for a month. , Recovered. ` Е 
5y [Wettorstrand.] ` Mrs. D Ga 49, For. several years 
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had & morbid dread of thunder-storms; did not dare go into the 
country in summer, and in winter dreaded. what the summer 
might bring. Constantly watched the appearance of the sky. 
Hypnotised twenty times. . Recovered. . 

- (16) [De Jong.] Mr.——. Agoraphobie of many years’ "aant: 
ing. Hypnotised ten times. Recovered. No peepee: after a 
year and a half, 





.. (17) [De Jong.] Mrs. `——. Fear of storms and of Е 
by rail. Hypnotised. Recovered. 
(18) [Van.Heden and Van Renterghem.] Mr. ——, дей 56. 


Psychical impotence for three years with the fixed idea, which. 
he recognised to be falge, that his wife wished to be unfaithful tc 
him.  Hypnotised eight times. Recovered. No relapse after 
twenty-two months. 

This list might be largely extended. Many: ‘of the Cases , 
réferred to at the commencement of, the article were successfull 
treated by hypnotic suggestion, and many others haye beer 
reported by Bernheim, Delbauf, Gorodichze, Russell ‘Sturgis 
Voisin, Burot, Mavroukakis, Bourdon, &c. ° 

| My chief difficulty in such cases has been the induction сї 
the primary hypnosis. Various continental statistics apparentlz 
show that the majority of mankind can be hypnotised; Schrenck- 
Notzing’s “ First International Statistics of Hypnotic Suscept- '' 
bility,” published ın 1893, give 8,705 cases by fifteen observers 51. 
different countries, with six per cent. of failures. Wetterstrari 
reports 105 uninfluenced out of 6,500 cases, and I formerly found: 
- patients drawn from my own practice equally susceptible. 

For the induction of hypnosis the. patient's attention is 
necessary, and in cases of imperative.ideas, this is usualy' 
otherwise occupied as. the result of the nature- of the тшепза] 
affection. Many also belong to the class the most difficult 1 
influence, t.e., the nervous and emotional. That such patier 
are the edsiest to hypnotise is the conviction of all those v 
have no practical acquaintance with the subject, but this opini 
unfortunately, has no foundation in fact. Moll says: “ 
mentally unsound, particularly idiots,-are much more difficult 
' hypnotise than the healthy. Intelligent people and- ‘those 
strong wills are more easily hypnotisable than the stupi 
weak-willed. Sex has no particular influence." Accordin 
Forel, ‘‘every mentally healthy man is naturally hypnotisa 
"Mr. Wingfield hypnotised 152 Cambridge undergraduates at 
` first attempt, while. Esdaile found no diffieulty,in ind 
hypnotic anssthesia among the coolies and felons of B 
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'' and ‘these, as he justly remarked, were by no means nervous 
i persons.' The fact that many of my patients had read sensa- 
` tional.z newspaper. and magazine articles ‘on the subject did not 
render my task easier. | 
«Personally I have never seen the slightest: untoward symptom 
‘result from the skilled use of hypnosis, nor any evidence that its 
dangers, under these circumstances, have any existence save in 
the brain of the novelist. Forel says: ‘‘ Liébeault, Bernheim, 
Wettorstrand, van Heden, de Jong, I myself, and: the other 
followers of the Nancy School, ‘declare categorically: that, we, ; 
supported". ‘by the material of many thousands’ of hypnotised 
persons, have never observed a single case of mental or bodily 
harm caused by hypnosis, but on the contrary nave seen many 
cases of illness relieved-or cured by it.” к 
` As. regards the connection between “folie du doute” and 
: *déliró du toucher”. it is interesting to notice that the latter 
condition occurred in No. 7 as soon as the patient's doubts took 
,: a material form, but was not associated with it when his ‘obses- 
sions were -purely intellectual. · Does поб. this show that the 
: appearance of the “ délire du toucher " simply depends upon the 
nature of the “ folie du doute," and that the incessant washings, 
&c., &re the patiént's natural physical efforts to rid himself of his 
material fears, while the character of the purely intellectual obses- 
‚ sions renders such relief impossible. G- sought and found 
; its nearest equivalent in telling his religious troubles to an older. 
^, friend, in whose opinions he'tried to find consolation. From this 
“point of view the second of the cases quoted by Ladame shows 
‘folie du doute" unassociated with-‘‘ délire du toucher." This 
, separation is, I think, more artificial than real. In his first case, - 
that of the'young man who frequently washed his hands through ` 
[ear of contamination, it is by no means clear that this was в case 
* délire du toucher " without ‘folie du doüte." Surely the 
inormal- ‘and incessant washing must have been the result of 
bts" which he ‘thus tried to remove. ‘The same D us 
ht be raised to van Eeden's cases where “ fole du doute ” 
to have resulted from “ délire du toucher." 
r. Hack Tuke regards imperative ideas, and the acts result- 
from ' tliem, ' as éSsentially automatic and considers this 
fundamental characteristic. Are these acts automatic? An 
matic act is simply an habitual voluntary one performed 
jentively ‘or unconsciously; while the so-called automatic 
of -the sufferer from imperative ideas are carried out in 
ition to his volition and frequently associated with intense 
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and painful consciousness. Possibly with justice they might be 
called reflex, seeing that they are “ fatal, pusbioron, кра to 
stimulation.” , 
‚ The fact that an imperative idea remains а stranger’ io the 
patient's ego distinguishes it, according to most authorities, fron 
an insane delusion. This rule has its exceptions. One, of тау 
patients commenced ten years ago to be “‘ihhibited” by various 
- superstitions. At first this rarely occurred, but latterly, owing to 
the number of. his unlucky days, ёс., the ‘performance, of many 
acts is often interfered with. Many paoplo, by no means insane, 
actually believe in, and are influenced, by, identical superstitions 
This patient, however, does not believe in them and Кееһ5 
“resents their interference with his actions. The non-assimilatian 


element, and this apparently depends more upon the individual |:' 
than upon the idea itself. The patient who made herself ‘miser- 
` able about the Creation might, under other times and cireum- 
stances, have taken pleasure in discussing “ the number of angels 
who could stand on the point of-a needle, òr whether, in passing 
from point to point, they had to traverse the intermediate space.’ 
‘The imperative idea to discover the site of ancient Troy only 
; differed .from those we are discussing in the fact, that’ it was 
assimilated by its possessor, but this did not constitute insanity. . 
In nearly all my cases the condition appears to have had an ' 
emotional origin. The shock of the sudden death of a relative | 
caused one patient to fear his wife would die, another’ dreaded : 
travelling after being frightened, by a drunken man in а railway , 
carriage. Although in: some instances the emotional element "' 
‘changed its character, and in all became greatly intensified, it , 
-was certainly often associated with the commencement of the 
original trouble. 
. Imperative ideas are usually. regarded as being ‘typical 
degeneracy and especially of hereditary degeneracy. . Some 
my cases seem to confirm this, they were weak mentally a 
physically and had .unsatisfactory hereditary antecedents. 
‘several instances their imperative ideas had. become in 
delusions, many of them had suicidal impulses, one, афет 
suicide and ‘another had hallucinations. On the other h. 
the transition from the normal state to. imperative ide 
almost insensible; the repetition of an insignificant saying be 
- according to Ribot, the slightest form, and pre- occupation, 
ав anxiety about an examination, a degree higher. Most elal 
' too have suffered at one time or another from imperative i 
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2 тырла E popilis writer PM justly, кйш, appears to arise 
- froin ' an. "exaggerated sense of the importance of what they say ' 
"and додада, also’ from an exaggerated fear regarding the notice 
+ taken, ‘of them by others. He says’ ‘ How ‘miserable we some- 
"s “times aniake ourselves. over some silly remark we have made. 
1". Some of! “US even kee; a little store of foolish things we have 
b. Pe or. done at various times—and take them out occasionally 
n " and plush over them.’ As a child. I blushed. for years ai. the 
d thought, ‘of having piped. out & response in chureh in the wrong . 
be . plade; béfore the clergyman’s turn was over. ‘I felt as if'the 
| whole: congregation: turned and gazed at me with scornful 
E "ridiéüle: · As I walked away everyone who glanced ab me I 
felt’ sure! was, thinking, “ There goes the child who made that 
att -extragrdiriary squeak i in church.” 
Tan -Evéryone cannot have fixed ideas,. as for example idiots, who 
possess little spontaneous and no voluntary attention, while, as 
T "Ribot; ‘says: “Ii every sound human bemg there is always a 
т e , dominant idea which. regulates his conduct ; such as pleasure, 
} moneys: ‘ambition, or the soul’s salvation." Some of my, patients’ 
à were’ y physically far above the. average, and many of them 
| . posséssód! mental endowments of high quality, and: their morbid 
\ ideas did hot prevent them doing valuable work. Most of them, 
(з itis ‘true’! ‘ware of an emotional, nervous type, but is the оос 
a mobile: brain hecessatily’ degenerate? Мау not the accidents to 
a " which чє ds liable ‘be ‘the result ‘of its higher and more complex ' 
d  deselopmáné ? The thoroughbred' is more,emotiónal and nervous: 
than, ‘the cart’ horse’: ‘but ‘is this necessarily an- evidence of its 
* hereditary degeneracy ?' ‘The term ‘degenerate vis applied so 
| freely’ and ‘widely. by Bome лабдегт authors that one cannot 
‘help conclüdmg that they rank ag ‘such all:-who do not conform 
to some primitive, savage type possessing an imperfectly developed 
ervous, sytem. | Y UE: 
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ON:BYPHILIS OF THE NERVOUS SYSTEM. 
5 [With a Critical :Digest.] | 


BY w. JULIUS MIOKLE, M.D., F.R.O.P. (LONDON).. 
Medical Super intendent, Grove Hall Asylum, . Dondon, 


| (Continued from p. 147w.) 


Apraypre TO Part III. 


Tue third part of this communication, published ` in the last 
'» ‘number of Brary,! dealt with syphilitic disease of the: spinal cord. 
It happened to be published a few days before Mr. Jonathan 
Hutchinson* brought forward the discussion of cases of nervous 
' disease occurring early in syphilis, with especial attention to cases 
of syphilitic paraplegia during the secondary stage, or during 
what was assumed to be so. Incidentally, the early occurrence 
of syphilitic spinal cord disease had been the subject of consider- 
able notice in my communication’; ав, e.g., Where syphilitic 
disease of large spinal veins and arteries, with the accompanying 
meningitis—which so often is of gummatous form— were taken ‘‘ to 
explain such occurrences as local softening, hemorrhage, sudden 
Increase of pre-existent paralysis or paresis, ог the onset of sudden 
. ` paraplegia—perhaps at an early stage of the disoase— perhaps 
even appearing &lmost like a precursory phenomenon " (p. 144) 
Or where it is stated that. many ‘cases of syphilitic paraplegia 
sudden or rapid in onset, attributed to myelitis, are probably du 
in reality, to the softening of portions of spinal cord followin 
upon occlusion of syphilitic blood vessels. Or where sudd 
flaccid paraplegia was found to be due to hemorrhage into t 
spinal grey from syphilitic blood vessels with lepto-meningi 
Or where Gilbert and Lion’s investigations of the pathologi 
changes in early syphilis of the spinal cord are stated ‘in s 
' 4 Baar, Spring Number, 1895, p. 141. ох E 
з Roy. Med. Ohir. Soc., London, February 26, 1895. . 
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"aj Or where the paraplegia i is бене аз being, “Jess often 
"geyere ‘acute palsy, perhaps from arterial thrombosis or from 


acute, central: myelitis, which usually 'is promptly fatal," and the 
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“softening: бг. death ‘of portions of the cord is described as being 


| “sometimes rapid or suddan, : me 
7 ‚М "Hutchinson brought, fifteen cases of acute Боа 
". occurring ‘between half-a-year and two years after.the primary 


syphilis! | ‘But other siinilar cases which he observed occurred ' 


later after, infection. In general type, apparently, they only 
‘differed: “Somewhat 'from Erb’s;'and did so in the rapidity or 
t, 'guddennéBi: of onset, or of development, of the paraplegia, 


; “and “the frequently Beyere degree of ‘ansegthesia occurring at, 


. least ‘temporarily. Like Erb in his cases he assumes them to 
“be due: “to: “transverse dorsal’ myelitis, but had had no deaths. 


; The cases, ‘with necropsies, cited from ‘Gull; Fagge, Arthur Fox, ' 


` Gropley nd’ others,’ showed : -chieflysan: acute myelitis. 
In е: discussion,’ Dr. George Ogilvie set forth a statistical 
t^ arf&y of ‘éxamples of early nervous affections in syphilis, drawn 
|. from the. writings of continental authorities. Of these the most 
ij striking an id most relevant to' the point under discussion, is the: 
|  experiente'of Goldflam, who“ amongst eighteen cases of syphilis 
“of the ' ‘spinal cord found thirteen during the first two years.” 


y And Dr. Ogilvie rightly. added that ‘cases ‘of exactly the same, 


- nature, indistinguisHable from the вашу ones in Any way, oceur 
‘late in syphilis.” 

. Differing i from the sonent: type made by Erb, às well | as from 
‘the more: often acute (compared with Erb's) bút non-fatal cases 
by. Hutchingon, there is a severe and often fatal form of para- 
legia. ^ "Usually an early phenomenon, probably it is not always 
ecessarily' or essentially во, ag it has been stated to be by Lamy. 
ost often,’ according to him, it decurs within, or shortly follow- 
“the first .year after the appearance of hard chanóre. Most 
















rt шы ы stage; such as pain in the spine; weariness, or 
r OF, bladder symptoms. The. paralysis may come on ina 


3raug, ч per т of brain syphilis within first year after infeotion. 
o,. 49 per cent. of cerebro-spinal syphils within two ‘years. Rumpf, 
cent.: ої brain and cord meninges syphilis within one year. Goldflam, 
cant. of spinal syphilis within. two years. | 
De dà Moiihgo Myélite: FORMAS Р 101.” ' 
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en.guddeh, in onset, the ‘paraplegia is generally heralded by a: 


P a ‘afew hours, or suddenly. "When the disease has formed, ' 
intensity, дЕ" the symptoms is unusually great; absolute , 
lysis, of jmotion, 'and: even of: шаш may occur: in ae i 
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` parts affected, although not in all cases, for the anesthesia may 
be incomplete or may be unilateral. The tendon-reflexes are 
diminished or abolished and then the limbs are flaccid. Hlectro- 
muscular excitability may be lessened or lost, paralysis of bladder 
and rectum may be complete.  Bed-sores tend to-form. The 
usual lesion is an acute central myelitis. Or there may be luetic 
spinal lepto-meningitis, chiefly affecting the véins, and, partly 
umplicating the cord itself, in which latter, also, are secondary 
, changes due to interference with the circulation, and consisting of . 
colloid exudation in the grey, and areas of nerve-fibre degenera- 
tion in the white (Hayem, ee Biemerling, Déjerine, Erb, 
Lancereaux and others). 


PART IV. 


SYPHILIS AND TABES: THEIR RELATIONSHIPS. 


A. 


The doctrine of the syphilitic ongin of tabes dorsalis is manly | 
due to Prof Fournier, of Paris, and to Prof. ЕтЬ of Heidelberg. 
But thirty years ago, in his work on tumours, Virchow asserted: 
that, indubitably, many cases of tabes dorsalis—of grey atrophy 
—are syphilitic. Also, previously to Fournier and Erb, had 
Wunderlich mentioned, besides permanent paraplegias, tabetiforin 
symptoms as due to spinal syphilis ;, and Berger? appears to have 
observed much the same thing. 

Lancereaux* admitted the possibility of at least somethm 
analogous to tabes as a result of syphilis. f 

Erb,’ 1n 1888, and in part previously (loc. съф.), Teua sypin 
to be one of the most important, or the most important of 
conditions for the origination of tabes, and that a person not p 
viously affected with syphilis has scarcely any chance of bec 
ing tabetic. And, in 1892,° he gave 89 per cent.’ of tabeti 
having had previous syphilitic infection, as compared with tweg 









! * De Vataxie locomotrice d'origine syphilitique,” Paris, 1876. 
_ ? Deutsches Arche fur Klin, Med., July, 1879. . 
? Cited by Prof. A. Eulenberg. : 
! * Treatise on Syphihs," New Sydenham Soc. Trans., 1869, vol п 
> Berliner Klinische Wochenschrift, 1888, No. 82. 
е Berhner КИлизойе Wochenschas sft, 1892, Nos. 29 and 80. 
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| two изе: half per cent. of other foeni patients who were not ` 
tabetic... "Leyden, 1 in 1883 and 1892, took the opposite view. 


| But while Erb did not consider it proved that tabes is a specific 
syphilitic disease, or late manifestation of syphilis, Moebius? ( 1884) 


- held émpoisonment of.the orgamisth as necessary to tabes, ad- 


mitting'as the only efficacious Bonon. ay philis:, and, doubtfully, 


, ergot? . 


So long ago ав 1876, writing on syphilis ind insanity, in the 


'^ part of the article devoted to gross syphilitic nervous disease, 1° 


' published, amongst other cases, one, the spinal element.in which 


- „was spoken of as simulating tabes. (There were typical ataxy, 


Romberg’s symptom, &c., and intercurrent strabismus and di- 
.plopie, also dimness of vision.) And it was so spoken-of because, 


‚ at that date, syphilis was not, or was scarcely recognised as in 


any "direct stiological relationship with tabes, i.e., as productive 
оѓ “systematic” spinal cord disease, and the mental recovery (at 
least for the time being) and the vast improvement of the tabetic 
symptoms; under anti-syphilitic treatment, led me, at the time, to 
conclude that the symptoms were scarcely due to true tabes but 
to ordinary syphilitic inflammation or neoplastic diffuse growth. 


. Now, some would say it was & case of tabes, and probably it was 


the first-case published in this country as being syphilitic. 

‘The question of recovery, in this and Mundus cases, will recur, 
after mention of two other cases of well-marked, typical, tabetio 
‘symptoms, in persons believed to have had previous syphilitic 
infection, on whom I made necropsies some years ago. Both 
were general.paralytics. , In one there was chronic spinal menin- 
gitis and thickening, particulaily ё over the posterior surface of the 
cord. The posterior columns presented the typical grey degenera- 
ion and sclerosis of tabes, chiefly in the lower dorsal and lumbar 
egments of-the cord, ‘in parts of which the whole of the posterior 
edian and posterior external columns was affected, but, above, 
e lésion gradually becoming limited to the posterior median 
lumns,' and invading the bulb. Many of the lower posterior 
al herve roots were similarly lesed. ‘Bome optic nerve: 
ophy. ; / 

In the other, also, was chronic spinal meningitis, all the changes 
ut to be mentioned being confined, or nearly so, to the 
terior surface of the cord; namely, шека of spinal dura 














‹ Real- Eneyelopáie ' фе Gesammten Heilkunde, ” 1888. Bane 
3 ‘sche Wochenschrsft, 1899, Nos. 17 and 18. 

ited by Bulenberg.- 7 

relish and Foreign Med. Chir. Brei, July 1876, p. 194-б. 
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, and arachnoid ; numerous white cartilaginoid plates in бе layer 
/'' of arachnoid next the-cord; numerous adhesions of the meninges 
between themselves and фо. the cord, by distinct pseudo-mem- 
branous bands and filaments. - The ‘arachnoid thickened, opaque, 
semi-gelatinous in &ppearanoe.' The: posterior columns of the 
` cord were lessened in consistence, altered in ‘appearance, and the 
“géab of myehtis taken to be of subacute type (numerous round 
' celis, infiltrating profusely. Some scattered granule- masses). 

Interesting in relation to the mobile recurrent right external 
strabismus (and to [?] the permanent slight right exophthalmos) 
was, the subacute inflammation found affecting part of the length 

‘of the‘right motor oculi nervo near its root. = ^ 


Reverting to the recovery. of apparent cases of tebes as bear- · 
ing upon the question of their syphilitic origin, it has been held | 
(as, e.g., by Gowers,), that as the symptoms of syphilitic disease .^ 
of the nervous system depend, not on the specific process, but on `` 
the alterations it produces in nerve tissue, and as‘treatmens . . 
-exerts a direct effect дп the specific process only, it follows thas . 
the persistence of symptortis,.in spite of treatment, indicates 
persistence only of the damage done to the nerve elements, and’ 
not а continuance of the lesion producing the damage. 

But “dissipation of, the specific process must in many, espe” 
‘cially in early, cases permit the damage of nerve elements, stid 

d incomplete, to be repaired, or partly à во; апа it has been reported 
· by Dinkler? that of Erb’s cases of tabes 58 per cent. showed sonra 
improvement. under anti- -syphilitic treatment. And I have fou 
tabetic symptoms somewhat improved, and the associated ment 
disorder (for which they came under care), alleviated und 
iodides. Sachs, also, has found vigorous treatment with 
and iodides benefit the ocular, ataxic, tendon reflex, and pain 
symptoms of tabes. And going back to my early’ student da 
although we saw tabetic patients treated with nux yomiea, e 
n&bis,indiea, anodynes, arg. nitr., and pot. iod.; with or wit 
‘actual cautery or blisters over the spine, yet a renowned eli 
teacher, Da Costa, taugh&'us that the only drugs at that t 
apparently of any ameliorative effect on the E es dis 


Toc 










! ^ Syphilis of the Nervons System," 1892. 
з Bes yer Klunische Wochenschrift, 1898. 
+ New York Medical Journal, Jan., 1894. 
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Р  guishádirom mere relief of pain, Фе. —were ; iodide of. potassium 
"and nitrate of silver, во that the jodide i is & very. od Honda in the 
' treatment of tabes. 


! Somi | ‘cases have been reported ot improvement, of gneat 


) T improvement, or even cures of tabes' by anti- syphilitic treatment. 


For obyious reasons this is: more likely to occur in private than 

in hospital, practice. The patient is thé more entitled to the 
, chance -of obtaining: the possible benefits of specifo treatment ' 
{ (Gerhardt) the ‘nearer the onset of tabes is'to the date of 
, primary. infection, the stronger and better nourished’ he is, and 
‘the more manifest are signs of syphilis. Moreover, the expecta- 
‘tions of improvement under specific. treatment are more favour- 


` able in the so-called anomalous or atypical examples of tabes, 


ES cases with symptoms predominating on one side, presenting 
`в less. ‘tardy course than the' typical. cases, and advancing by 


' strokes And Sachs suggests as a point -sometimes helping to` . 


' indicaté cerebro-spinal syphilis simulating tabes (and, therefore, 
more etirable than tabes proper)—an unusual irregularity of 


K development of the symptoms; e.g., the light reflex being lost in 


Gne eye very much earlier than in the other, or while the one is 


' lost the other remains normal for years, or óne or both pupils 
`+ respond. meither to light nor in accommodatioti, or any active 
i syphilitic ` process at the brain-base is apt to by associated with 


or to long precede genuine tabes. 
. * Are the alleged, cures of tabes really examples of recovery 
‚ from so- -called pseudo-tabes ? Syphilitic disease’ of spinal men- 

inges With ,tabetiform symptoms’ may ‘be accepted as one form. 
_ of pseudo-tabes. And in “atypical” cases df tabes, instead of 
‘merely the ordinary typical tabetic sclerosis or grey degener: ation.’ 
X posterior coltimns and nerve roots, there may be a fresher and 
ecific: ‘syphilitic morbid process. У 

Dr. “Adamkiewicz has had several cases, a very careful study 
уғћісЬ ав led him to the belief that there is a ‘special: form of 
bes haying certain characteristic symptoms, and a specially 
ned" clinical course, which is positively curable by early 
1- -Bypidilitic , treatment. MEN 
"The symptoms’ of this curable. form of locomotor ataxia 

: Ataxic paresis with loss of the tendon reflexes, paresis inthe 
ribution of certain cerebral i nerves, tabetic parmsthesia with- 
objective disturbances of sensibility, and pain, especially ‘on 
sure in the lumbar region. The clinical course of the disease 












! Cure эп one case lasting 18 years (Reumont). 
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“is characterised by a rapid advance of the paresis of the lower 

extremities into complete paralysis, by ascent of this paralysis up 
. to the lower part of the cervical spine, and, when the anti-syphi- 
litic treatment is early begun and energetically carried out, by 
a final complete restoration to health. The duration of the 
disease, when so treated, is three or four months. The most 
important clinical symptoms of the disease—ataxia and motor 
paresis—point to an involvement of the pyramidal tract’ as well 
as of the posterior columns, and the fact of a cure. by means of 
iodides and mercury, to functional disturbance: resulting from a 
not irreparable process. There can be question here of syphilitic 


. - products only, which appear under the form of obliterating end- 


arteritis and syphilitic pachy- -meningitis. 

-1 When, through lack of -proper specific treatment, there is no 
resolution of the syphilitic produets'in the spinal cord, the 
diseased vessels become obliterated, and the parts of the cord 
- supplied by them become sclerosed. In this case, similarly to 
what he has, shown to oceur in tuberculous pachymeningitis, 
wedge- shaped lesions are formed in the substance of the cord in 
which the nerves are destroyed. He has called this lesion, 
which results.in incurable spinal paralysis, infarct of the cord." 
` ‘The general belief that syphilitic vascular lesions of the brain 
only, and not of the spinal cord, are curable, is disproved, he 
said, by his observation. x 
, 18 probable that most of us й 'erred in giving insufficient 
doses of iodides in syphilitic nervous diseases when heroic doses 
are needed. In cases of general paralysis and of tabes, appa- 
rently springing from syphilis, large quantities of K.I., or of Na.l., 
aré given by some. 

Forexample, Max Weiss? describes a case of TE tabes, 
in which the connection between that disease and syphilis wa 
very cléar. ‘This’ case is especially noteworthy from the fac 
that a ‘regular and steady specific treatment markedly an 
rapidly diminished pronounced objective and subjective tabet 
symptoms, a few of these even disappearing entirely. The tre 
ment consisted solely of rather large daily doses of iodide 

` sodium, increasing from 5 to 8 grammes (14 to 2 drachms) 
' Several months. The patient was an engineer, 35 years o 
who had néver suffered from illness during childhood; in 188 


! Int. Med. Gong , Rome, Medtcal Record, May 5, 1894: 


-` ? Centralblati fur die pci Therapie, February, 1894. ‘Abstract 
Unw. Med Journ. 
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ай ‘an ыйы ‘specific iion with secondary symptoms. 
‘He was.given twenty injections of corrosive sublimate and small 
o, doses, ofliodide of potassium; in July,, 1884, a'lingual ulcer 
> ‘deyeloped; which underwent complete: resolution after twenty- 

` ‘four: ‘injections of corrosive sublimate. Since that time, theré 
‚һай been: ino spécific eruption either: om the body or the visible 
,mueous' membrane. In 1886 several attacks of nausea -and - 
vomiting ' occurred, eacli lasting about fourteen days, accompanied 

- “by” severe pain in the back. ‘In the autumn of 1887 renewed 

es -attacke-of f vomiting ocourred earlpin the morning (gastric crises). 
.. From 1889 there were. almiost daily attacks of vomiting. Nutri- | 

' tion was. muck impaired and the body-weight decreased. He 
d ced “from lancinating’ pains over the entire surface of the. 
- kin,’ “more particularly i in the arms and legs, most frequent after 
'& change: of weather.” Jv 1890, static and dynamic inco-ordina- 

. tjon wag first noticed, with paresthesia of the toes, soles of the 
‚ feet, and: the two small fingers of each hand, diminished tactile. 

- sensibility: | in the epigastric region, and fatigue, after the least 
, attempt: at walking. * Constipation, cramp-like pains in the’ 
^ abdomen: (intestinal crises), some retention of urine, and severe 
д pains in'the urethral canal were added to the other 

^ symptoms.. -In the spring of 1898 the sight was poor at а dis: 

1° tance of “from twenty to thirty steps, but there was no trouble in 

| reading’ and writing: In August, 1898, the patient” was sub- 
| mitted га; systematic iodide treatment. For the first two 
| weeks: Һе" tool daily 5 grammes (1} drachms) of diluted iodide 
3 ‘of, вой, : no symptoms , of iodism being observed. The daily 
“dose was increased 2 grammes (81 grains) and for some time, 
8 grammes (46 grains).: Within a month the daily gastric ‘crises 
‘eased’ suddenly, and have never since reappeared ; in. ‘September 
Visturbaribes of co- -ordination diminished perceptibly, and in 
\etober,, When the patient was.taking 8 grammes (2 drachms) of 
dide of sodium daily, &nd had already consumed 500 grammes . 
‘pound) i inj ‘all, without any untow, ‚ Symptoms, no evidences 
ataxia: were ргевепё.! The cloudiness of vision had also dis- 
yeared,.; ‘the, laricinating pains occurred but seldom, and were 
sh less’ severe than formerly. The patient, even after walking 
‘ral hours, -did not feel arly fatigue. His, appetite has greatly 
азе" and his. weight has increased 6 kilos (12 pounds), 
trien ie ы sun being continued in xd doses of from, 6 to i 

М el 


ai of thé iodide of sodium UT is an essential condition of such 
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grammes (14 to 2 drachmis), with „short injetimissions.’, “The d 
parmathetic symptoms have almost entirely disappeared.”. The ' 
urethral crises and the weakness of the detrusors - г persisted 4 
- longest, and galvanization through the lumbar cord, perineum ; 
and bladdef, was resorted to, with internal administration of 4 
ergot and strychnine, the result being that for three weeks before: + 
, the time of report the patient no longer complained of urinary 
К ‚ disturbance or.of pain in the urethra.. di GA 
f Weiss ‘refers- to a similar case treated, by. Werner Stark. ;, 
` “The patient was a woman, aged 43, who had become infected ; 
‘thirteen years previously and recovered without,relapse.. Hight 
years later the first indications’of tabes appeared, the es : 
' increasing in intensity until the patient was unable sto walk. 
* No disturbances of the digestive or urinary organs occurred. , 
When the patient was first seen by Stark, in 1890, she was miss ДЕ 
and thin; there was complete ataxia of the lege, analgésia and ш 
` partial anmesthesia,of the skin, as well as weakness and ‘atrophy ` ^ ; 
of the .muscles of the legs; the’ patellar reflex was absens.. " 
. Psychic and ocular disturbances were not present. The palierk,. 
had been discharged from. hospital as incurable. Stark first gare’, 
50 grammes (14 ounces) i in 400 grammes (18 ounces). of water; З 
`в &abléspoonful, being. taken three ‘times daily. After | some time, 
the pains became less severe." : The solution was then strengta-. i^ 
ened to 60 in 400 grammes dà to 18 ounces) ; ‘after three montas' | 
to 75 in 400 grammes (2} to 13 ounces); and again after thre’ 
months to 100 in 400 grammes (3$ to 18 ounces), four tale; { 
spoonfuls daily, this strong solution being taken for four monte: : 
Zu After the first increase of the dose improvement soon, occurred, 
‘30 that the patient was able to do a little light. ‘work; after the 
 gecond increase the pains disappeared &nd the ataxia, and anes 
thesia decreased, ‘After the last increase, when the ‘patient zi 
taking 12 grammes (34 dr&chms)! of the iodide of potassium daily 
there was perceptible improvement; the anssthesia and at 
disappeared, and the muscular atrophy diminished; ће pat 
could walk quite well with the aid of a cane or support. Dur 
the entire time she did not suffer from any disturbances of 
digestive or other organs. Sometimes the treatment was : 
tinued steadily for weeks, and ‘again it was. interrupteg 
i intervals ; during, these, however, Stark observed that i imp 
ment. was not progressive, and that there was Occhsiona 
tendency ‘to, relapse. At the time of writing, the: “patient 
‘for в yéar only, occasionally been taking’ the iodide of potas 
_ feeling’ stronger after each treatment.” © . ` 


. Fifteen’ а ind {4 drachms) ? n 














` 


^. 
` 


' . à ^y aiu M A AT a 
uo a on SYPHILIS OF THE NERVOUS system. ' 861 
р 2 А ` ` 


HEN. it И 
e n p с. ПА 
ч oU T 


А 


E i ' From, the third Part lof: this coa diens namely, that on: 


~, syphilitic. spinal cord disease generally, ‘we. carry forward & 
` reminder. ‘of ‘the ‘cakes linking tabes with spinal cord disease 
` clearly : due to the specific lesions’ of syphilis. Such, especially, 


` "are thevcases of syphilitic lepto- meningitis invading the cord, 


E particular ly its posterior columns and horns, sometimes producing 
-a more, or less tabetic, or quasi-tabetic, posterior sclerosis, and 


‚ diagnosed during life às examples -of , tabes, or of anomalous, 


ў atypical, or pseudo, tabes. Of such kind are cases therein cited , 


_ from. Ewald, Hisenlohr, Kuh, Dinkler, Brasch, Schulz, PHOT 


© ling, and one or two of the present writer's cases. 


ı'' Moreover, syphilitic spinal lesions have been found associated 


к with’ е recognised lesions of typical or classical tabes. ' Ín this. 
| cotimuni¢ation (see Parts I. and ПІ.) have already been described 


, in abstract ‘two such cases, one from Raymond, and one from 
Er Hofmann, &nd the second of the present writer's three cases, 


mentioned i in this Part IÝ., was probably of that nature. 
Hoere another may be added from ‘Sachs “ Сану it 


LO Wasa typical example of tabes dorsalis." 


Posteriotly, the spinal. pia was covered by a thick gelatinous 
. mass, from lower cervical to upper lumbar segments: The pia 


ts was: thickened both in front and behind, and of leathery con- 


sisténce.) ` Microscopically, was diffuse sclerosis’ of posterior 
columns, extending from the lower cervical’ region to the lumbar 


: enlargement; ‘but best marked in the cervical and dorsal segments, , 


"and it included Lissauer’s tract. In the lumbar segments, only 
the posterior portion of the posterior columns was affected ‘much, 
thé rest but little. “A few cells of Clarke’s column could be 

ade out only in the lower dorsal ségments: The sclerotic 

issue ‘differed і in no respect from the classical order of spinal 
lérosis." Nerve fibres of cord elsewhere, and anterior grey 

‘iter, normal In lumbar and dorsal segments was & wide- 

ead ‘meningeal infiltration ; also, there, the pià was firmly 

lotinated: to thé cord, particularly in,the posterior and lateral 

‘regions ; there, : also, the posterior ‘nerve roots were ' 

neráto,. and: the small blood vessels showed changes cha- 

eristic of ‘syphilis. These changes were most in, the lumbar 

n, where the sclerosis, on the contrary, was least. The pia 

t characterised by an invasion and proliferation of round '. 

, and by very typical changes’ in its blood vessels, "áo and, 












[ E 3 New York Medical Jounal, January 4, 1894. 
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oasian; besides posterior spinal sclerosis: was a syphi- 
litie lepto-meningitis “ invading the cord at different levels, and 
occasionally invading a distinctly ‘sclerotic area, "also, ‚в very 
typical ‘specific arteritis. Whether it was an endarteritis or a 
mesial arteritis cannot be determined easily," but in the majority 
of ‘the vessels the innermost ‘coat had übdetgone the greater . 
changes. | : ~ 

The condition was taken to be & ‘syphilitic Process, super- 
‘imposed upon. the sclerosis, the sclerosis coming first, the 
` syphilitic infiltration later on: : So far as it invaded areas already 
occupied by sclerosis it would not occasion new symptoms. It . 
is possible, or even ‘probable, that the blood vessel change pre- 
ceded the sclerosis. T 

A саве of typical tabes dorsalis: with central gliosis, in a ' 
syphilitic subject -is reported by Л "Nonne.! Besides the lesions of 
.both conditions,.were a recent focus of softening, explaining the 
paralysis of upper limbs; old ulnar -neuritis ; chronic cerebral > 
lepto-meningitis ; ake endarteritis and "mesarteriis of 
basilar. ` - 

In reference to cases of shina kinds, besides what ba already 
beeh stated, we shall notice presently that not only may myehtis 
‘or gumina be followed by tabes, but also that myelitis may come | 
‚оп іп the course of tabes. i 

„Clinically, also, we, in fact, get at least a close КОКК 


p to, perhaps.an identity with, several clearly defined clinical - 


' entities according to the part or, parts of the cord~predominantly 
affected by syphilitic lesions. If these parts are the posterior 
columns (nerve roots and horns), the clinical image: of tabes' 
. presents itself. If the postero-lateral columns (including crossed | 
pyramidal tracts) are chiefly affected, and the posterior horn 
also. somewhat invaded, the posterior columns less affected, t 
posterior root zones ‘and nerve roots suffering little; then 
get the Pi group of Erb's so-called “syphilitic spi 
" Tf the posterior, pyramidal-tract, part of the lat 










ance as of primary spastic spinal paralysis, but in- such 
other degenerations -would perhaps be -present, ав may | 
ordinary primary spastic paralysis, namely in Goll's and 
dach’s columns, and direct cerebellar tracts. If, as occurs 
the anterior horns suffer most, there are, with other sym 


1 Archiv für Psychiat., Band, xxiv. Н. 9. 
` з Ad. Schule, loc. ci. ; 


Me LON SYPHILIS OF THE NERVOUS-SYSTEM. 363 


; rhe plendrhena, of spinal progressive muscular atrophy, or, more 


acutely’, : ‘anterior “poliomyelitis ; perhaps, ог. possibly still more 
‘acutely, that form of it with, clinically, the acute ascending spinal 
paralysis (of Landry) ; if, with the degeneration of nerve cells of 


s anterior horns, there is also prédominant change in the lateral 


', pyramidal tracts, the clinical aspect will be that of amyotrophic ` 
+ lateral, sclerosis. Syphilitic cervical ‘spinal cord ‘change may 


a _simnulate’ syringomyelia or Morvan's disease; and the syphilitic | 


‘incidence chiefly. on’ many of’ the posterior, spinal nerve roots 
“occasions ,& special Ор group,. as in cases by Kahler and 
 Buttersack. 

-Likewise, the i image, of ataxic paraplegia may be the manifes- 
` tation "of syphilitic disease affecting: both the posterior “and the 


` lateral ‘columns, although such cases, finally, are apt to pass into 


i 
1 


(8 more’ spastic phase, and present ihe symptom- group of the 
spastic condition, already fully discussed in the Third Part of 
this communication. 


n ' But usually the lesions are multiple, partly diffuse, and partly 


.eoncentíated in place, and the symptomatology correspondent 
‚ thereto. is mixed, combined, multiple ; the disease being more 


.* or less' widespread, yet selective‘ of тосон, yet liaving а 


variety. ‘of affinities or tastes, so to speak. 

In some’ of these. cases’ of doubt whether there is genuine 
‘tabes; or, on the other hand, spinal syphilis, that is to say, in, 
‘the: sense, of “syphilitic morbid processes; the symptoms point to` 
tabes, But there occurs à return of the knee-jerks which had been 
lost, or'& restoration of equality between them: on the two sides 
which. had failed; and in some instances a cessation of external 
ocular’ ‘paralyses, which had previously accompanied: the failure 
patella: tendon reflexes. 

The’ fact is also to be borne in  rhind that certain:cases of 
eg (contrary to what has been held by: some) present not only 
typical lesions, but also degeneration of the comma-shaped 
dle móre'distinctly than of the surrounding parts. Or савев 
present degeneration of the antero-lateral ascending tract; 
the, direct cerebellar. .In fact, the complications attending, . | 
times, the lesions of genuine tabes are numerous. 
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e ‘may. now turn to the, studies of some observers on the 
rtion, per “cent., of tabetic cases presenting a резо 
„ої indications of syphilis, 
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Dr. Gowers,’ in private consulting practice, found 58 per cens. f 
. of male cases give, 8, history of, hard ,chanere or’ of Secondary * 
ges syphilis. ' Two- thirds, ‘he thinks, would . be nearer the 'tratl; s 
` could, all facts be ascertained. -In. women he found antecedert r, b 
: syphilis. to be traced rather less frequently than. in төп. "Ini 
ће cases of tabes that succeed syphilis, the lesion i is not syphi- T 
, Ше in'histologieal. charactef. In these, às їп the cases in which 
? syphilis dan ‘be ‘excluded; the disease is a degenerative one. -i;. 
» is, moreover, rarely influenced. Бу: anti‘ayphilitie ' treatment. ? 
a Hence it. must’ be. regarded us а degenerative, sequel of syphibs: ' 
rather than as a'true syphilitic disease. .'. ‘In a few case, y 
‚ perliaps 10 per cent. of the whole, syphilis” can “be excluded with. 

‹ ,confidencé. The causes operative in these-can be traced also п. 
‘some of. the patients who present‘ a history of syphilis, and mna 
such cases the causation of the malady i is probably complex.” №, 

Such other catisés-are spinal injury, exposure, to wei and сой, 

` excessive fatigue and over-exertion; acute disenses, е. I rheunm- , 
tism and. enteric fever, &lcoholié excesses. 17 
' ^ st In! the! second „сазе of. tabes. éyer seen by the writer, ex. E 
P mean hard work andover- -exertion,. six years'-previously io. Я 

` the timie the patient was Seen, were эрш the for. the ean 

“etiological factors. 7 

,Fóurnier has stated that. over 90 per cent. ot pórson&, EDS 

from tabes have ineurred syphilis. Yet in ,only 16-7 per cent. ofr 

-those (112 in 146) was/antecedent. syphilis’ alleged to be indubit- * 

‘able. On the other, hand,’ Borgherini* has recently -collected, 

atatiatios in Italy, according to which scarcely 80'.per cont. of 

those with tabes were. syphilitic. - In'A. Fraenkel's experiense, 
the percentage was 50:7 per cent..; in Senator’ в and Mendes 

б 770 %о:76 рег cent. б. "Lewin denied these high ш 

nu Virchow considers the relations ,of tabes and. syphilis not ; 

decided, and notes the rarity of visceral syphilis in tabes. 

' "Of 102 cases of tabes, Gerhardt concluded that 51, or E 

half, were persons previously . ‘syphilitic. The" average int 

' between’ the time when syphilis. was incurred and the o 

"E tabes i in ‘these cases, Was found to be ten ‘years ;’ from со]? 

| statistics, another'places it at eight and a-half years. . í 

‚ Compare wiih this the average interval ‘of only four yei 

бо, акел of spastic, spinal paralysis, taken to be syphilitic, 

"s M" : Yet the same observer теш of seeing, Dein: 2 


y 


н? А Diseasës of the Nervous Syatém, " vol! i. po p. 288. 
? * Medical Recórd, rne 1894, . |... ^ 3 Loc. си. 
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: disease gubervene ab froin three months to ‘twenty years after’, 
Himary 1hfection, and take similar, forms under ше very dis- 
‚ Similar timè; ‘circumstances... ^ ^ Y ‘ 
‘On! ‘the dther hand, in 17- cases of ale sles no men-. 
"Bon of' syphilis was found. 
; Pror.” A, Eulenberg! discusses- . « syphilitic tabes" in the 
. pa&hologico- ‘anatomical sense, 4.в., ‘the occasional . appearance 
of syphilis of the spinal cord under the clinical foim of tabes 
„ dorsalis. ` "не published brief -patti¢ulars of 125 cases of tabes 
P diagnoséd ‘with certainty, all other examples, he says, being 
excluded. . ‘Of these, 19 were women: for reasons given, ‘he 
' excepts” ‘thera from consideration, as to the: satiological factors; 
| but ‘it is. to be noted that in ohly one of them was syphilis 
' certain; & few others ‘were stere, and one had‘s hüsband pro- ' 
bably tabetic, points which raise a suspicion of syphilis. Bat 
‘the majority. of the women weré certainly, not syphilitic. 
(, Of the 106 male cases, 39 had’ some vehereal infection; but of 
"- these, 11 had ‚һай ‘only simple or “© ‘soft’? venereal sores or ' 
; chanéres, without subsequent appearance of general syphilis. 
- These, I' think, we must exclude. The remaining 28 had had - 
typical hard chanere, and general constitutional syphilis. These 
‚Ө, may, ‘accept as syphilitic, and these only. Thus, for male < 
7 tabeties there would be 264 per cent. (nearly), previously, affected 
` with syphilis. , (The percentage would be 86$; if we include, ав 
- Eulenberg does, the eleven, cases with simple, soft venereal sores, 
L and Bo subséquent’ external, or constitutional , or ‘general mani- 
ee of syphilis.) . Т 
ON europathic heredity’ was sisse] in 12 per cent. З 
‚ Atmospheric - ‘noza (chills, wettings, e), in more than 
6-third, ` з WE g 
Severe bodily бына in one-fifth. | ae 
Severe depressing emotions, previously, in 13 per -— 
|Debilitating conditions, leading to general weakness'and ex- 
stion, in 10 to 11 per cent: (e.g., pulmonary, intestinal, ovario- 
dne, Or malarial diseases; sexual and чоно excesses). 
»umatie damages i in about 5; рег cent. ` 9%. 
eformity of vertebral column in a few cases. 
revious acute disease in 5 cases (typhoid fever 4, dysentery 1). 
ery often two or more of the, above ‘alleged factors were sp: 
фо have acted conjointly. а 
iig persons affected with all pra of nervous 5 ев, 
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_ or even & ample venereal sore, real or P Bupposen, has béen t 


whereas tabes is a system-disease of the cord, syphilitic diseas 
: on. the contrary, is characterised by interstitial or tumour-formi 


_ like other-influences leading to tabes, may act by enfeebling a 


= | 1 ‘Archives de Neurologie, t. xvil. 
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collectively, ‘Minor’ found a syphilitic history about five times ағ . ` 
frequent i in Russians as in Russian Jews., In the latter, syphilis | 
- is very rare, owing to alleged :reasons, which are duly set forth. 
‚ And he found tabes ‘about five times per cent. more frequent in · 
Russians than in Russian Jews, and general paralysis about 


- seven times more frequent. And yet to nervous. diseases gener- ` 


‘ally, | the Russians are less obnoxious than are Russian Jews 
In eight tabetie women he found seven certainly syphilitic, ' 
‘and the remaining case probably 80. 


' . The combined statisties in Russia (his, Korsakoff’s and ^ 


Kojewnikoff’ в), if correct, show that, among those affected with ` 
various nervous diseases, there were :— ` T 
In 4,700 Russians, 137 cases of tabes, or 2-9 per gent. (29 per 
1,000). : 

In 696 Russian J ews, 6 cases of tabes, or -86 ра cent. (83 per ' 
1,000 ' 
eA combined Бшш thus show -the oE proportion, А 
- per cent., to be only about (not 5, but) A times greater i in the former 


ав і in the latter race. 


Of the Russian tabéties, syphilis v was believed, to have existed *- 
-in 60 per cent., for certain; and probably in some more. Of tha 
eight Russian J ewish male tabetic cases he had knowm'of (partly : 


in above statistics), seven are stated to have been syphilitic. 


The time between primary infection with syphilis and the, 


‘onset of tabes, was found by A. Eulenberg to vary from either one 


or two years to twenty-nine years. Isaac cites an interval of 
from one to twenty-five years. 
The last named? gives importance to the old objection that, 











processes, во different from the primary parenchymatous mor 
processes affecting the nerve elements in tabes, and holds tl 
the statistics have too many sources of error to attain certai 
‘on the stiologiegl connection between syphilis and tabes; t 
there 18 not an stiological relation between them; but вур 


posed nervous system; and that anti-luetic treatment is co 
indicated in tabes. : 
Too often, we think, the statement of a pre-existent syp 
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? Berliner хина Wochenschrift, April 16, 1894. 


à 


"у 


Rudd TS 


Ra 


ОМ SYPEILIS oF THE NERVOUS SYSTEM. 867 


' as швар proof of the existence of. syphilitic infection, and; | 


yr impliedly, of the syphilitic origin of a subsequently éxisting tabes. 


The s&me objections hold here as do also regarding the similar 
statistics i in relation to general paralysis (вее Part І.). 

, Bome of the'errors into which observers and compilers of 
* statistics have fallen, in this matter, are referred to by Hr. G. 
s ‘Lewin. 1. One is that genital scars have been taken as indication 
or proof of antecedent syphilis; whereas a soft venereal: sore ' 
usually. leaves a cicatriz, but a true Bard one (sclerosis) only does 
80 very ‘rarely. Р 

Moreover, and this is another source of error, a soft sore may 

become: indurated, and such non-syphilitic hard (hardened.?) 
chancres he designates, in their several kinds, ав (1 ) follicular, 


(2) сівафтівей, (3) artificial, and (4) phlegmonous. It is un- ` 
| necessary to point out how таеке, therefore, may be a history 


ot a hard sore. 

: Another. error concerns the diagnostic difliculkies as to the 
туз the ophthalmias, &c., of syphilis. 

Following Virchow, he has found atrophy or. T of glands 
‘of the tongue, а valuable indication of syphilis in several cases 
‘where other specific lesion was scarcely to be found. 

Blaschko emphasizes the importance of examining the patient’s 
‘ children when the personal examination fails- to reveal any clear 
; indication, of tertiary gyphilis, such às gummatous orchitis or 
' smooth. atrophy of tongue-root. In the children, “ Hutchinsons 

teeth,” and similar dental anomalies; are important for diagnosis 

of the, pou malady. ; . я | Pa 


Is the morbid process in tabes proper due to syphilitic infection, 
including here; not only the spinal, but also thé.cerebral elements 
ft tabes ? , 

: The posterior horns and m including eee 8 tract 
d the root zones in postero- -external columns, in which tebic 
anges first'appear are quasi-accessories to the spinal cord, and 
resent, quantitatively and qualitatively, the entrance of pos- ` 
ior root fibres at the-various levels of the cord. Во that, in 
e sense, tabes appears to be a degeneration of posterior roots 
they enter ihe grey and white of the cord. 

А Ав to the question whether this и із primary or 


4 









| a7 | Berliner Китә Wochenschrift, 1894, p. 657.- 
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not, Sachs reminds one that degeneration of nerves occurs i they 
are cub off from the influence of ‘their trophic nerye- “cells. For 


. the sensory posterior nerve roots and fibres, these cells are in the 


Spinal ganglia on posterior roots, and in the terminal nervous 


- 


end organs, chiefiy i in skin and museulaturé. Sufficient disease in 


x those ganglia or in'these bodies, or lesion of the nerves in their 


course, may give rise to the degeneration ; ascending degeneration 
of sensory fibres in the cord would therefore follow (inier alia) 


, a lesion between the spinal ganglia and thé posterior horns of the 


2 


‘cord. This lesion may be set up by syphilitic spinal meningeal 
disease ; “explaining a relation between the morbid anatomy of 


syphilis and of tabes. Thus further questions-arise : (а) whether 


' the syphilitic poison acts through the medium of the blood vessels, 


-(6) whether the syphilitic poison brings about changes in the 


S 


blood, and, if во, (c) whether these hsmatic changes | are the cause 
of the changes in the walls of the blood vessels. 


Ergot, & potent agent on the vascular system, algo ‹ occasions '. 
‚® 80- -called form of tabes. · - 


А 
We.must now’ briefly refer, more pointedly, to the intoxE 
cations of the organism—its toxic or, toxmmic states—whether 


. self-produced, or coming from without—whether chemical, or ths 
results of perverted metabolism, or of microbic origin. Thess’ 


states are apt to manifest themselves by organic changes in ths 
nervous system, and’ preferably by alterations either in the per- 


pheral ‘nerves, or in the posterior spinal columns, or in both. 


Thus, posterior columnar spinal changes are fourid in mary 
infectious microbie diseases; in some maladies consisting of 
alterations in the constitution and life of the blood, however the: e 
шау be produced; or consisting" in perversions of metabolism, 
and of excretion; or are found in systemic intoxications whi 
are to be directly connected with prejudicial drinks and foods. 
Thus, like the peripheral nerves, the posterior columns appe. 
to be particularly vulnerable in toxemic, or, exhausted. cachec 
states. ; 5 
As to the relations between. syphilis and tabes, and the questi | 
of toxemia, the former are brought out more clearly in савез 


- tabes in the upper „classes of society, in gentlewomen, and 


children with hereditary syphilis. 
If we admit a connection between syphilis and tabes, of wLat 
kind is it? -That, вё present, we cannot accept: tabes as simoly', 
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: " or &bsólütely а ИТА syphilitio disease is. the view. of Poeni 


‘ 
1 


7 Strampell ; ; ‘and that, to form a'more'exact conception of the 
, kind of conneotion will assist one to meet abjections raised against 
ihe very’ existence of в connection. "The most. important of these ' 
objections are two, hamely: (1) first, the often alleged total or 


i ` comparative failure of anti-luetic treatment to control or to cure 


;' tabes ; and (2) second, that the pathological anatoiny of tabes is 


not akin to genuine ‘syphilitic changes, but, fundamentally repre-. 


Hs sénis' a ‘simple degeneration of some nerve fibre tracts. It is 


ў ` unsatisfactory to meet these, objections by over-estimating the 


, effect of. anti-luetic treatment in tabes, and by deducing the 
morbid anatomy of tabes from vascular disease. a more satis- 
' factory: basis on which to take stand, is the recognition that tabes 
after ‘syphilis would form no isolated phenomenon in pathology, 
‘but' would fall into the large group of nervous consecutive. diseases 


"oor lesions following infections of the most different kinds: For, 


-. aber. ‘diphtheria, typhus, ‘dysentery, and many similar infections, 
degeneration may affect definite portions of the nervous system— 
‚ degenerations which are secondary simple degenerative processes, 
and not specific primary anatomical changes. In paralysis'after. 
i: diphtheria and typhus we do not find croupous inflammation, or 


"ul typhous. new formation, in the degenerated nerves. So; in chronic 


‘infectious disease, as, for example, in tuberculosis, there may Ter 


peripheral: nerve degeneration. 


Just.as ataxy may bea nervous disease, or sequel consecutive 
to diphtheria, &c., so may tabes bea nervous disease, or sequel 
consecutive’ to syphilis, Possibly. a persistent chronic slight in- : 
toxieation by & chemical poisoh, occurring in the once- infected 
"organism, may "induce gradual atrophy i in definite lines of nerve 
fibres. "^ 

And, : йй Sirimpell, the same йд. good of general 
paralysis! as of tabds;" nearly related, they are ın a certain 
measure, only different localisations of the same morbid process. 
‘AS to the above subject, some accept the gerieral principle that ' 
bilig” is very important in the production ‘оѓ tabes; others 
upport ‘these, views more or less, and either indirectly of directly. 
or example, concerning the alleged, comparative non-effect of 
ti-luetió treatment, as ordinarily used, in. tabes, it has been 
ld by Furstner that the failure to cure grey degeneration of the 
Br. ‘columns, "pe -anti-luetic treatment, is S aaa by the 
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fact that diffuse diseases of the central nervous system of specific 
character are usually not ameliorated by anti- luetic treatment. 

On the other hand, objections have been made. . Thus; Prof. 

_ Schultze, of Bonn, demurs to Striimpell’s analogy, between tabes 
and diphtheritic paralysis, for the latter, like ergotin-tabes, is 
| А distinguished from genuine tabes, inasmuch as they are regrea- 
sive, but tabes progréssive. In syphilis, there must be a per- 
sistent formation of its toxine, against which anti - lueuc 
medication is’ powerless. Lead -paralysis would be” а, better 
‘analogue of syphilitic tabes than post-diphtheritic paralysis 1s ; 
_for in spite of cessation of the зон of lead, the diseuse 
often advances. 

And as regards the —" that tabes and general paraly ais 
are'so closely akin, or that they are even in &.measure only ihl- 
ferent localisations of the same morbid process, 1$ has been urged 
by Mendel that, although syphilis is one of the most important 
predisposing causes of tabes, yet tabes and general paralysis are 
not to be taken as being related in the way just mentioned ; very 
few general paralytics having grey degeneration of the posterior 
columns; about 18 or 20 per cent. having loss of knoe-jerks ; only 

- а very shal number, proportionally, of true tabetics becoming 

^ general paralytiés. ` А 

'  Tuezek affirmed that posterior column бйр іп кепем] 
paralysis, do not always (he might have said, do not often) affect 
the posterior root zones. Lateral column changes mostly co- 
exist. i 

H.:Schule's experience is, ‘that so-called classical, general 
paralysis is not so often or so certainly in connection with 
syphilis as tabes is. 

‚ That the connection between syphilis ‘and tabes is much 

. more simple than that between syphilis and general paralysis 
. is held by Furstner. Posterior columnar disease, alone, is nat 
frequent in general paralysis; more frequent is that:of pos- 
‘terior and lateral, or of lateral columns only. In syphilit 
general paralysis the complicating spinal cord disease does n 
always invade the posterior columns. 

| Recurring to the asserted existence of а. sista kinship ‘of tabe 
to general paralysis, or that they are different localisations af t 
same morbid process, I think we must bear in mind that (as со 
pared with tabes) syphilitic general paralysis is an earlier ша 


festation of syphilis; is of a ‘more active type; has indeed, 


"usually, irritative inflammatory, exudative and degenerative 
` elements—new formation, destruction, and degeneration, often 


( 
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A т siniultaneously occupying the tableau —is less chronic'and slow , 

5o thar tabes; often; indeed, is subacutė ; ‘is a primary condition (ав. 
EE: Tile)’ even partly ` in its degeneration. ' ` Whereas, in tabes, the 

z ;-grey degeneration, is’ somewhat ‘analogous to, or,partly identical 
` with; secondary Wallerian degeneration, (degeneration of nerves 
T gonisécütive: ‘to various lesions, injuries, &c.). But probably it is 

"'' more "precisely akin to peripheral neural degeneration or neuritis, 

froin: the: ‘toxines of'infectious diséases, or from chemical poisons 

ina ‘general word; from tozæmic states, including infections, 
г À _ dietetic, and chemical poisons, ptomaines, leucomaines; but herein. 
tN Gb shows close kinship with general paralysis. 
ee ' 7. Therefore I think that tabes may be accepted as at least. 
hg mainly | ofttoxmmic origin, whether from :, : 
QUT > Apto- -intoxications, altered metabolism ; or from . 

У - Ohtónic infections; as syphilis, tuberculosis, leprosy ;, or from 
i * Aeute- infections, possibly ; (such as Орен, урла, ‘enteric 
25 | "ever infuans, variola) ; or from . 

p . Ergoi--lead—Hg.?—1.?—00.9-^ _- d : 
[| "Eithzmia, . gouty -and rheumatic blood-states, generally, 
: |; dinbetes; anemia petniciosa. (See also auto-intoxications, above.) 
А? -In g "preceding part of this article, I have mentioned the asser- 
|: tion of'sóme that the lesion of true. tabes is only deuteropathic, is 
ve only à абсопйвту, & consecutive change in the neuropathic sense.: 
PE “Undoubtedly, in many examples it is a secondary consecutive- 
lesioni iù the ‘neuropathic sense, and, in such cases, often consecu- 
je tive: to ‘syphilitic disease, sometimes to other mtiological factors. . 
7 For іпвівцов, syphilitic meningitis or gummatous infiltration, or 

"gumnis, may give risé-to an ascending secondary degeneration or 

'"goléro&iá; and so of other conditions, such as implication of the 

spinal ‘ganglia on the posterior nerve roots in some morbid process, 
. 'however:set up; .or from peripheral sensory-nerve neuritis or 

, degeneration, invading , the spinal ganglia, whence, possibly, the. 

‘tnorbid | process may rep to; the cord by a of the posterior 

nerve 10018) 

- Виш ‘many 'cases- sot tabes inge ‘are noi--or not es 
markéd:—indications of preceding’ pachy- or lepto-meningitis, 
туо, i gumma, or implication of spinal ganglia or peripheral 
lerves; ‘or ‘disease of nervous. sensory apparatus in skin and 
nuscles-—hs, to explain the posterior nerve root and posterior’, 

~ column;  éhirige, satisfactorily, as a secondary neuropathic lesion, 

Аа! the. ‘only explanation that commends itself to me; of the 

*tabid ‘lesions occurring primarily, is that there: is a selective 
| ` action \ üpor pna of. the nerve fibres primarily вноска by and to- 
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poison (toxine, &o.) circulating i іп ће’ blood. chronically, EIS as 
"occurs in nerves їп other toxsmic conditions.: 

; The ‘degenerative tendency: ‘effective alone may be dea 
in its operation by lócal disease. As öxamples of this, one author 
‘cites that set up by a cold bath or by а severe ‘fall, very, goon 
followed by,loss of power, undergoing improvement or recovery, 
, but succeeded. by the ataxy of tabes." s ^» ^" oo’ 

Án ‘ascending neuritic or degenerative change; arising ‘from 
the seat of primary. infection ` on the ‘genitals, and passing tothe 
„врше сога, whether set up by,a toxine; generated locally-at first, 
órcoming,as an irritative-degenerative process extending upwards 


, by" continuity of tissue, is an’ alternative, possibility, to which 


b 


, 


r 


there are obvious points. ‘of demur. In fact, albo, the oord and 
nerve root alterations would not be primary in such case." 
: PE. ' : ‘ ; i ; R " i i , \ AK 
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i e The Connection. between Тае орану and 
Loewe. T +“ Syphilis. T A | 
* Two éxeimples are described by Dr.N. конів, PE 
‘The frst, a ship captain, aged 41, had incurred primary 
‘syphilis éight years previously, to his coming under the reporter's 


notice; and two years after that infection he felt the first eyidenpes _ | 
. of spinal disease. Anti-luetic treatment partially relieved ‘these, — 


but іп less than a year thé arthropathy of the left foot made- 
“appearance. “This was greatly ameliorated, ‘indeed, practically- 
«cured, by specific treatment yphilitio spinal- paralysis òf Erb's 


^ type had become fully developed. , Clinicaily.the arthropathy was ` 


. maniféstly of nervous origin ; the effect of specific treatment, and И 


J the clear traces of syphils, show its. syphilitic nature, . 

^. * The second patient, a merchant, aged 53, had incurred syphilis 
‘eighteen years before coming under thé'reporter’s observation | 
Treated by, inunction (Hy.?) ће felt no further effects for nearly’ 


fourteen years, but then ‘the symptoms of tabes dorsalis:begar. 
"Two and a-half years later, the arthropathy of the left foot began- 
- This recovered under’ specific treatment. à 


Muchih concludes that :— 

In/subjects of tabes, syphilis of ‘the joints’ ny in, no wi 
"differ from Charcot’s joint disease. 

А causative ‘connection between’ Óharcot's' S an 
` disorders of innervation of the joints may be taken: 'as proved. 
2 Yet, not: ‘rarely, there are apes which &ré "os of purei | 
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hervous, , but of Т origin; wherein. the disorders, of innerva- 
‘tion, only serve as pr edisposihg factors. These impair the nutrition 
"of the joints, and, form a particularly favourable ground for’ the- 
action ‘of external and internal noxious agencies. 
; , The ‘most. “important of such external NOLB. are mechanical 
P injuries, and chills; of internal, ihe me aro syphilis and 
$t ‘arthritismus.” 
` Bynovitis of knee- -joint may bs & p of Беу 
“syphilis i in the young; giving rise to comparatively moderate or 
little pain or nnd in шш: and remediable by anti- luetic- 


treatment. ty Я 
ue EC ' = a "a ЖЕ 
\ 5. ug В ^ . П Ы 
"D > PART V., | 
t i 7 D» ir NIE } 
yh " SYPHILITIO ÉPILEPSY." 
) t ` ] 
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If convulsive seizures come, on for the. first time in a person 
‘above 30’ or 40 years of age, and otherwise in good health, the” 
chances, according te Fournier, are eight or nine out of ten B. 

. the’ seizures are of ‘syphilitic origin. So-called “ epilepsy” 
"frequent in cerebral syphilis, the explanation of which lies in vs 
fach: that , the lesions .of the ‘latter so often, affect the several 
meninges, or some of them, and the. grey cortex. 

^ Tu eérebral syphilis of “ epileptic form,” what are the clinical 

`- aspects of the “epileptic” seizures? Fournier, while admitting 

` that the “ epilepsy ” of (tertiary) syphilis is different in nature ag a. 

morbid entity, from true, essential, spontaneous, common, “ primi- 
dive" epilepsy éxisting from birth or early youth, holds that, 

clinically, the two are much alike, and more so than has been ` 
alleged by some; and ‘that, clinically, “ syphilitic epilepsy ” is 8. 
true epilepsy, and takes the forms of ordinary epileptic grand mal 
and, , petit mal, the former being, of the two, much the more- 

."eommon. .For convenience of discussion, will here (under section. - 
“А ”) be followed’ the lines of his description. / 

* — Ihwasion of “ Syphilitic Epilepsy."—In a few cases the “ epi- 

leptic" 2 „phenomena, sometimes found in cerebral syphilis, come on - 
‘alone: - Especially may this occur аё the onset, and for а limited 
space, of time. But in the great majority of' the cases ‘they, are’ 
accompanied or preceded by other, cerebral symptoms, ы of 

' specific origin. 

. As to the timeat which they appear: :— Sometimes "e &re the ; 
first manifestations of cerebral syphilis, the earliest symptoms to- ` 
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appear; sometimes they come on later, and only after other symp- 
toms, due to the same lesions, have been established; and.some- 
. times they only first appear shortly before, or at, the pu scenes 
'^ ‘of the TRAIN 


bn 


Subsequent Evolution оў“ Byphilitio Epilepsy.” 


This is summed up in three chief points : —, 

- One ів, that at first the bouts of seizures, identical with or 
‘analogous to each other, nearly’ always occur at moderate or con- 

` 1, siderable intervals ; but later on tend more and more to occur at 

shorter intervals. The attacks are preceded in' a minority of 

. instances by various mental or sensory prodromata, especially 

, headache, which in some is fixed and circumscribed ; ; and.in a 
„few are preceded immediately by auras. " 

The second point is, that the epileptic form of cerebral syphilis, 
‘at its onset and for а time thereafter, may be unmixed, unasso- 
ciated with other specifically originated cerebral symptoms, and, 

. very exceptionally indeed, this purely “ epileptie ” clinical aspect 
-> may last a very considerable timè, and the case may therefore 
' readily be mistaken for one of ordinary epilepsy. 

But, ‘ordinarily, and. this is the third point, the convulsive = 
symptoms become subsequently modified by, mingled, associated ' 
or complicated with, either the symptoms ranged under the name 
-of petit mal, or with ‘cerebral symptoms of some other kind, or 
with both. For the attacks of “ syphilitic epilepsy," at first fax 
more frequently of the convulsive grand mal type, may. subse- 
quently . presenb,seizures of one or more of the various kinds 
grouped under the pettt mal type. Or, again, the “ epileptic " 
bouts may become associated with cerebral disorders of some other 
kind, and thus cease to hold the chief or sole place. elinieally, ' 

‘ becoming only one feature іп a more complex clinical aspect. The 
cerebral'disorders, one or more of which may thus come to com- 

. plicate’ the “ epilepsy,” are chiefly of three groups; namely, the 

: ои congestive, the mental, arid the motor (paresis, paralysis). 

In the above, Fournier's view seems to have been open 
ахбар ‘on two points: the one in making epilepsy, in th 
adult, from acquired syphilis in its tertiary stage, show; at first, i 

. "almost all cases,,the clinical aspects of true essential epilep 
(general convulsion, loss of consciousness) ; whereas, itis believed? 

it more often isa “ partial epilepsy ” at first; the other (p. 186-7) 

in making the change from the clinical aspect of “© essential” or’ ( 

“, true epilepsy, to that of “ symptomatic ” epilepsy (if, and whe, 
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db occurs} ‘to be due only to tho adjunction of cerebral upon 


“of: other c orders, whereas the features; of. the attacks’ themselves 
„ agaist’ ‘im the differential diagnosis. ' Indeed һө, impliedly, i in. part 
^ makes good, this omission later on., ^ 


How, ‘then, is “syphilitic epilepsy ” " to be diagnosed from" 


й * orditiary ; true epilepsy ?. Does its present special peculiarities i in 


(1) ‘the inode of | appearance, and succession of its seizures ; or (2) ' 


"in the. symptoms constituting those seizures; or (8) in the çon- 


^ ditions and facts existent in the. intervals between the bouts or: 


, Seizures. don. а. 
“ay: The móde of appearance and succession of ‘the seizures is, 


"not of avail for-this purpose.. Noris. nocturnal epilepsy specially Е 


“зур, ав it has been alleged to be. 


‚@) In the second place, as to distinctions fo be drawn from ` 


ушр, constituting attacks of “ syphilitic ‘epilepsy,” there i is ` 


“asto a-specific origin; such ав, in the-convulsiori of brain syphilis, ' 
. thé: usual ‘absence’ of the initial cry, and the much greater fre- 
"quency of paralysis immediately: following the attack. ^ But under 
this head,- ` 


= по pathognomonic sign. Some traits may justly arouse suspicion ; 


E a Much’ more striking, characteristic and useful ‘tor diagnostic i 


‚ purposes; aré the partial and conscious characters of some con- 
“yulsivé “a "übtacks observed, in cérebral. syphilis. Here (a) only a 


тїш group, ‹ or one limb, or one side of the body, i may be con- 
- valged; “and (b) during the bonvülsion consciousness is more or 


| “Téss* retained. 


E ints “some cases this АН: ol « "onsgibusness is БО marked 
ањ: ‘the patient becomes а ‘spectator of his own attack—he is 
"said to, assiat ‘at it—and from it, being conscious, he may ‘suffer 

; gevere pain; in other cases ‘the preservation is less complete, 
. conscioukhess . is clouded, and perhaps the patient’ 8 replies are 
` monosyllabic only’; in still other examples consciousness is con- 
fased; obscured; half obliterated during the convulsive movements, 


‘of which’ 168% the patient does not take much heed ог' notice, and 


ini to whith ‘he évinces по anxiety, at ‘the time. 


. Sömetimes this partial and conscious “epilepsy "' forms the, 
DU Stage of an attack, of which the second’ stage consists of а 
. more complete seizdre-with entire loss of consciousness, the con- 
" valsive’ spasms occurring simultaneously, either remaining local 
T and unilateral, or .be&oming general. 


. Fournier ‘made.far too little of the immediate ‘sequels to these 
анаска of. go- -called partial ‘and conscious epilepsy. The mental 
"’ defeéte,’ following, aro more frequent, and marked than he de- 
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"ol ` gyphilis). ү ‘ 
I. 


' specific lesions? , This we'can only know by (1) æ valid history 
., or indications, of syphilis i in the past, or (2) the” existence in th 


\ 
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2. conge&tiye " , symptoms, ‘sensorial ‘disorders, nod Mon 
mental symptoms, aphasia, optic neuritis, &c. 


i Fo. 
: soribed ; and there is always (not dady sometimes; ав he lewod) 
some degres of temporary paresis or. paralysis after the attacks. 
' The partial and conscious, character of an, © epilepsy " is 
evidence in, favour’ of, though not’ proof, of, ‘its ‘symptomatic nature. 
, Moreover, the partial’ B epilepsy” ig'evidence as to. the'seat of 
the lesions in which it originates ;'it' is the expregsion of definite 
: localisations, of lesions affecting’ the ' ‘grey substance, ‘or the ` 
subjacent white, of the:cortieal fnotor zone of the brain. - 
` Therefore, as regards: the constituent symptoms of the seizures, 
syphilitic epilepsy,” in some chases, гів distinguishable from the. 


: ordinary * essential ” form by the: attacks of partial conyulsion, 


which“ go to prove the existenoe of & symptomatic epilepsy. ` 


(8) In the third: place, some important diagnostic indications < 
are also.to. be drawn from the facts relating to the intervale .. 


between . the convulsive: attacks. For,. whereas’ the ' genuine 
` epileptic, as a rule, is fairly well between the severdl attacks with 


their ‘prodromata and post-convulsive phenomena ; ; the subject of ., 


~ syphilitic, epilepsy, on the contrary; as & rule, is: &ffedted, also, ' 
` with other orders of cerebral symptoms; “suck, ‘as headache, 


p 


Another ımportant diagnostic ‘element is thé mature age ab ‚ | 


which the first convulsive seizures: have, occurred. 

2H resume :. there, is no pathognomonic’ ‘sign séparating ~ 
syphilitic epilepsy ” from ordinary épilepsy. Yet in some cases ; 
“iti is distinguished by: the characters of “ partial epilepsy " ; namely, , ' Н 


localised or unilateral convulsion with more or less preservation". 
‘of consciousness during the attack. Ава rule, also, it "becomes, : 


associated, „before long, with other: ‘cerebral phenomena. ; And, 1 
\ lastly, it comes on at mature age (in ‘usual кане of; каша, ] 








But having arrived ab the conclusion . that | an dus nsus 
"epilepsy ” is before us, how do we know that it is symptomatic о 


' present of other clear manifestations of syphilis i in. various p 
‚‚ of the "body ;: ;-and by\(3) the’ exclusion, diagnostically, of possi 8. 
 "effáctivo factors other than syphilis ;' together x (4) the results у, 


T of anti- syphilitic tréatment. 4t 


helpus. Бог example, called to а patient ‘of whom’ we know,’ 9 
` little, | our. only aváilable guides may be the history of preceding: 
`, syphilis, ir the E late age at which convulsion ша 
йшй : : 


Ui 


t 


П 


ud “Sometimes: we may not have all ‘of eyen tlióàe few qu зо} 1 


^ 


" 


vs TE id gations “в” of this’ part itis | proposed d to summarise, 
fi: dnd- Бей (@) to comment upon, the. recent important атое of 
Е : Prof: Paul. оу on this subject. | 
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i ex X Bod Шу; Fournier! hàs described ee syphilitic üpilepay” 
: Pu “ эв peru through. many years the character of true epilepsy, 
р oie iol "Inaeociàting: itself with other ` cerebral symptoms ; ' 88: 
EE реги. to tertiary ‘syphilis, hand я fugually coming ‘from ‘ten’ to 


" n “ped - yeara after infection ;.'as" presenting both ,the: major. and , 


"minor Адека 5 ` ; B8: uninfluenced by -anti-luetic treatnient;' bui. 


9 ү: j^ imprüved; by, broridés ; ; and’ as: probably not, conditioned’ by the; 


Жш pocio, Preis lesions-of guit, although of pica 





coe орва, and builds his ‘articles проп. -tho basis ab 8 diyi- 
cus "'aion'of epilepsy into. d cortical epilepsy, and (2), medullary: {or 
` idiopathug): epilepsy. Taking these terms, for the moment, in the 
. › Sense án. which they are used, it is evident. that until compara- 
ay tivelyixecout years the former. was, inéluded in the deseription 
H "ef. the, latter, was not di&tinctly separated from it, and, though 
P y, одеа, de&cribed ав spasmodic, epilepsy, even the description 
‘of partial ‘spasmodic’ epilepsy -was nn altogether. that. of * cor- 
j _ tical "epilepsy, often now so-called.» ... gt 
+" *tOortieal " epilepsy; so-called, is. a & large extént, ти ‘ 
u &yphilitio “epilepsy, especially ‘that. of acquired syphilis, which ' 
` readily, provokes “ вооа] " convulsion, ‘and i8 ` perhaps the most 
‘frequent source’ thereof." In hereditary syphilis, gummata, &., 
may. ‘iduce * cortical ” epilepsy,- but їп many cases’ the inheri- ` 
псе ig; "rit of syphilis, at least, not of ‘specific. local- lesion-making 
yphilis; ое of a weak, ыш stable and resistive, central ` 
érvous: ‘system. А n^ 
' „They , epilepsy тай 'eome 'а8..8. тавшќ ot урынны: О ; 
haps Siaifecting, nutritive and circulatory ‘centres.: 
| Bubit may. appear ag a partial cortical epilepsy,- from a cir- 
famseribéd: cortical lesion or disease. In. this latter; сазе. the ` 
resulta’ “of, anti-luetic! treatment. may be brilliant, the convulsion | 
ale k  may-oniy ‘first appear, in middle or later, life, arid is preceded by. 
‘an aura: inthe parts, ‘which are left. temporarily. paralysed after., 
, the: attic. Sooner or. later, Ayenploms of.focal lesion жу 
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"eo- exist; - but in some Jen the cénttes at; fault in, AEN d 


~ convulsion are roused. to morbid action: pis by i dueitatior : : 


„ from а distago: E 


"ov HpilepeyHin. Herelitiry Syphilis. 
e feels 


' According'to Kowalewsky hereditary syphilis бева itself az + 


ES two kinds. One ав | degenerated, altered, weakened, metamor : 


* 


, рћовей syphilis ; the syphilitic diathesis; so-called, in which the ^ 


.- syphilitic contagium is inherited in its chemical form (go tö speak’: М 


and' so far-as convulsion is concerned,’ its effect. usually REN 
,88 essential, idiópathie, or medullary epilepsy. 
"The other presents i itself as inherited gummatous lesion, eithe- ' , 


г diffase' or gyphilomatous. [to which’ should be-added* the words— ^. 


~ or an actively working virus; tending о” produce such] giving 


І ‘chemical substance, probably chemically combiried- (о? united) 
Я with the other elements of the embryonic cells, or serves-in these 4. 
` cells, as an equivalent of another chemical substatice. · In further х 


: rise to cortical epilepsy, usually unilateral, or, ever very local anc ' ^ 


. limited in range. 
` Inherited syphilis mostly passes over jour parent to "totns aa 


NNE embryonic growth, this noxious substance may concentrate 
`7 strongly in thé central nervous system; whereby this last 13` 


+ 
wer 


` broüght into в pathologidal-state, which may ménifest itself in all ` 
boe from gross nakéd-eye malformations and developmental N 
. defects of. the brain, down to-chemical and molecular defects and. * 
alterations in the brain cells, not demonstrable by. our methods 

` ої examination: and, clinically, ranging from’ idiocy to’ slighs 
neurasthenia ;'but'aldo affording a basis for the later developmen: 
"of neurosis and psychosis of every.kind. Taking ар only ths 

_ Slighter forms of change, we see, on the basis of hereditary вур 
‘the development of neurasthenia, epilepsy, hysteria, chorea, & 
` Thè brain elements' containing the'noxiòus substance, seem as > 
~ impotent ‘and unresistive towards hostile influences ; this leaving 
an open way for the easy development of every morbid ment 
„and neurosal state. There is, їп Тас, here, not'a' ‘special: вур 
йе: ‘neurosis, but a tendency to nervous disease. Thus,-in so 
cases of - hereditary’ epilepsy, syphilis, like alcohol, acts only as 
favouring agency.” Here the hereditary ‘syphilitic ау із d 
г the essential, idiopathic; “ medullary " kind. . 








It i8 possible, ваув Kowalewsky, ‘that in some’ such cases they” П . 


р contagium роївопв those of the nervous, elements af the” 


| Boo ботйтпвп$ No, Б, below. ү А» x 
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А „шейш X npa ?]: whioh serve as centres and starting point of. 
m they epileptic: attacks,’ and that it renders their nerve cells moré 
| irtitable and less capable’ of resistance. Here, there is irregular 
vy function’ of. nerve cells of' epileptic sub- ‘cortical centres, owing to 
SOS abnormal ‘chemical or molecular structure. Therewith operates the 
3 uU syphilitic’ contagium, s either weakening the usual.chemical stability | 
ep of the nerve galls and calling forth quantitative change; or com- · 
4°! “pining. with, the cell substance and évoking qualitative alteration. . 
i... 2-On,the ‘other hand, cortical "* epilepsy of hereditary syphilis 
"ER. comes і ‘from circumscribed or diffuse formations i in the meninges 
1-7 or brain’ cortex, ot sub-cortical ganglia, the diffuse being .chiefly 
UM dx tho: {вошт system. Hence “ cortical” hereditary syphilitic 
ui epilepsy: may present two sorts: the óne, with, circumscribed for- ' 
M "matioris: ‘strongly pronounced and with the characters of quite 
| partial cortical. epilepsy; the'other, more extensive, and often 
"united ‘with delayed development and innate malformations, and 
bs onwhich, again, polio-encephalitis or meningitis may supervene. 
1 2 Consequently: the two, great, forms of hereditary syphilitic 
з ^4 epilepeyt: are sharply separated by the mechanism: of their сош- r 
a x mencement, „by their origin, prognosis, and treatment. Е 
ULM And’ one ‘of them, namely, “ medullary " hereditary 'ayphiliiie 
E epilepsy 4 is taken ав having its Source in paternal syphilis, whilst 
. the. other ‘of them, namely, the Agora ii kind, 18 held to take 
engins ‘in. syphilis of the mother. DE 
p Я t A Epilepsy from Acquired Bids Бурын. | 
E * Elia from: acquired brain syphilis has usually (or always) : 
thé « ‘s cortical” type, but even so the mechanism of the origin of 
` this. д éortical epilepsy ” presents varieties. ASA 
-ay -Thè ** cortical "* epilepsy may be set up (i.e. indirectly, 
W; J.-M. ), by. | gumma of meninges or.còrtex; or, ` 
(a) Ву a diffuse gammy process, more intensely affecting cor- 
ial and' pial vessels at’ some points or places than at others ; or, 
(3): ‘During the absorption of diffuse gummy syphilitic pro- 
acts ‘during vigorous anti-syphilitic treatment, by reason of local 
‘ritation ‘atthe part undergoing resorption ; or , 
ou t. (4) ‘By: the irritation produced by .the scar and contraction of 
а. = the brain substance, , din disappesronoe. of the absorbed А 


Tu | gunimátá," | 
E ‘In all these theré i їз“ cortical epilepsy. but i in sach having s в 
Ж \ different éignification. ` 


| k i In,the, first, wherein “ ёр” .is m through ‘the ' 
pur йе of ze or ot. m ‘gummate (and we may include here, 
E К P ji 
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< metamorphosis acts here. One may readily admit the possib: 
. of epileptoid attacks brought about by the formation of certain 
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alio, the similar conditjon.1 in с ы syphilis —W. J. M.), 3 


untreated; the attacks are unchecked ; they are followed by tenz- : 
porary paresis, and, later on, paralysis, and even perhaps cor- ,. 


tractures. Under energetic spbcific treatment, the epilepsy mav 
disappear finally and for good, but not seldom it relapses, th= 


convulsion, paresis, paralysis or contracture return, and treatment“. 


is without avail. The gumma probably has become replaced b-: 


cicatricial tissue and by a local drawing together of the gurround- ` 
ing nervous substance, constituting a focus of incitement.to con- . 


` yulsion, and one very little amenable to medication. 

' Polio- -myelitis, or meningitis cerebralis, may come in such 
‘cases, and from & syphilitic change.in the blood vóssels. 

‘In syphilitic epilepsy of this variety the gurimate ‘may be 
recent, may merely compress nerve elements, may yield readil- 
to specific treatment, or they may be of long standing and pro- 


+ 


` ductive of destruction and disappearance of nervous elements, ог ` 


^ the scars and relics of gummata, and of their destructive action. 
may alone remain. 

The second variety of “ cortical epilepsy,” in SURE syphilis, 
develops with a gummatous process in the meninges, or brain 


‚ cortex, which is diffuse, but some, parts of the cortex. or mem- 


branes, more than others, are affected by this diffuse gummy 


, may clear up, and the epilépsy pass away. This variety belongs 
,to the lightest ‘ot those of syphilitic epilepsy, says Kowalewsky 


. process in the blood vessels. Under appropriate treatment thie ' 


and.he adds that ‘it is followed: by по post-epileptic processes . 


and paralyses: To both of these statements one шау ш some 


| exception. 


UThe third ‘variety of syphilitic’. cortical NUM or that 
which appears during resorption of the products of diffuse gummy 
‘syphilis under vigorous’ treatmént, is one in which the convulsiv 
seizures occur & very few times only, and бев. leaving 









То explain this ‘epilepsy i is nol easy : —" 
(a) Probably auto-intoxieation - by augmented See nd 


; ptomaines and leucomaines in the organism, particularly im 
persons with defectively resistive central nervous system: and g 


‘tendency “to epilepsy. This form: of epilepsy may rightly be | 


‚ termed tomte ; oon the шаса appear as being idiopathic. 


EN TEL . Y Bee, also commentary No, 6, below. e р 
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240); Besides this, ths vesel жай in | diffase , gammy cortical 
AES mehingeal processes, such as have existed in this form of' 
ы epilepsy,” are filled, with neoplastic elements ; thus their tonus 


18 much} ‘altered. · "Whilst, under energetic treatment, the vessel 
' walls are being rapidly freed from these neoplastic elements,’ ‘the | 


urritebility and contractility. of the vessels is very inequable,. 
and they. are inclined to contract suddenly:and unequally ; as, ' 


„also, о Бе dilated. and paralysed, and muth-more markedly so ` 


than im. Wormal states. Thus may attacks of cortical epilepsy ' 
easily’ be occasioned, until the normal tone of the blood vessels is 


" "тө: established. 


: One or other or both, conjointly of these conditios “(a)” and 


“(6)” may thus induce.this formi of syphilitic epileps Р andit: — 
ур рперву 
, (Gy The removal from the organism of the unwonted . producta 


H of regressivo metamorphosis occurs; or until 


(2) The re-acquisition of due tone of'the vessel walls restores 
a normal circulatory balance and’ blood pressure in the part, and , 


i „frees the patient from epilepsy. 


For ‘commentary on several of these Rims вее Nos. 2, 8, and 


4, below. . А 


r a The fourth varity P “ РЯ epilepsy i in acquired syphilis, . 


^or that from cicatricial changes and contraction. following gum- 


` -matous processes in cortex or Ínoninges, has already been suff- 


ciently, dealt with, ‘incidéntally; in discussing the first variety. 
Medullary (udropathic) epilepsy in acqured syphilis has not, 
been’ observed by Kowalewsky himself, “and he asserts. that itis , 
rare. Here must be reckoned ‘the cases of syphilitic epilepsy 
occurring during the ‘secondary stage of 'syphilis.' This is in' con: 
sequerice of intense concentration of the syphilitic contagium in: 
the central nervous system, and particularly i in the region of the ' 

б convulsive centres," says Kowalewsky. But we suggest that ` 
robably the iones state, equal everywhere in thé blood-mass, , 
sufficient, the vülnergbility. of the unstable nervous. elementa, 
it, being the effective relàtion.; and selective affinity, for and by .: 
——and na concentration of—the.toxic substance, being the real 

modus... ^ 

"Whereas this form, in АИЯ РТ. is due to the’ ayphilitis 
virus “`r its products (toxines), is termed idiopathic (“ medul- 
агу”) ;. yet that in which. products of regressive metamorphosis 
of diffuse’ | gummy f formations which are, rapidly dispersing under 


K tréatment, enter the vessels and occasion an analogous condition 
к » шыш 18 termed “ cortical” by к l 


i 


КС 2 For comment on this, see No. 8, below.: a 
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É Summary. ; 
. Thus, in short,’ may all cases of syphilitic soilepey ‘be placed 
_ in two great groups—congenital, and acquired. 


Congenital syphilitic epilepsy has two forms: the. idiopathic 


( medullary”), which almost always develops by reason’ of irre- '' 


. sistiveness and change of the central nervous. system produced 
by the syphilitic contagium, and therefore is rightly termed 
dysorasic epilepsy : and the cortical called forth by inheritance of 
- an organised gummy process. 

`  Áequired syphilis also manifests itself in the forins of. cortical 
and idiopathic (“ medullary ”) ; the ‘former under the action of 
isolated gummata, irregular gummy processes, and scars at she 
site-of former gummy formations; the latier under the influence 
' of infection of the organism by the syphilitic cont&gium, rand by 
the products of regressive metamorphosis, under vigorous anti- 
. luetio treatment. 


m.. -. 

Commentary. —This writer carries one so НУ along 
that judgment ıs soothed to rest asif by & mental opiate ; but 1 
.think issue must be joined on several. points. 

(1) To begin with, the division of epilepsy into “ cortical" and 
gs ‘medullary " is one to which we do not adhere. By ‘ medullary 
epilepsy " (which he does not define), we take it the author means 
epilepsy considered as a condition of which the clinical symptoms 
`- вте determined by disorder starting from the medulla oblongsia, 
according to the theory supported by Brown-Séquard and others 
more than thirty years ago. Under this term “medullary 
epilepsy”; which Kowalewsky and others use as contrasted with 
“ecortical epilepsy”; are included the cases of epilepsy par exsel- 
- lence, those which were chiefly concerned in the older description 
‘of epilepsy, and as an appanage of which the more recently (o 
more generally) ‘separated epileptiform seizures were considered 
and the description of which former these seizures at one tim 
‘modified by their inclusion therein. $ ‹ 


But surely all the chief epilepsies are cortical, 1.6.; the cortex ) 


18 essentially engaged in them. One may admit that disorder: of 
motor grey matter, anywhere in the cerebro-spinal nervous system, 
may occasion convulsion, or at least an analogous local spasm— 
analogous, t.e., to a convulsion, or amounting to a convulsion of 
slight extent, or simple lowly type. Is not “ idiopathie б 
(“ medullary ") epilepsy as much an affair of the brain cortex as 
..is the ери pele e seizure indirectly sat up by a meningeal or 
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; adu gumma ? Indeed, is not the. forti more of a cortical 
' affair. than i is ‘the latter, involving; as the former does in grand 
v, , mal, ‘large, areas, possibly nearly the whole of: thé cortex ? But 


‘be this: ‘as it. may, we ‘accede to Dr. HÆ. Jackson's view as tothe ` 


1 

| 

p 

AUS 

is ‘ith licati on of the cortex, and Prof. ‘Horsley’s ex eriments { on the 
: р} у р 

үз simian’ or ‘canine cortex seem to corroborate it. ' 3 
1 

[s 

\ 


Te" we discard the name “cortical” as being misleading if . 
©з ` ‘applied: io one group. only of epileptic cases, how, shall we best.’ . 


` express: ‘thie facts-?, Shall we confine’ the ‘term epilepsy to what 
p ` has been: called *' essential" or: “idiopathic” epilepsy, and call 
thie тевЬ “épileptiform or 'epileptoid convulsions,” or ^ eonyul- 


sions’ "'merely ; or shall we call the former’ “ epilepsy proper," , 


[.. 'and the latter *' symptomatic epilepsy”? This last might-be con- 
"Yehient) but is open'to the cavil that all epilepsies are sympto- 
|. | siriataes although of what symptomatic we donot always know. 
ja di "Or shally we speak. of “ functional" and of ‘ organic " epilepsy ? 
. Then’ a again, the, symptomatic, or even idiopathic, epilepsy 
ау Бе. ‘aroused by excitation аё в distance from. the nervous 
IT apparatus fundamentally at fault. And an important group of 
ee Á ‘epilepsies, (convulsions) is produced by various states of toxemia, 
5. whethet : ‘these last are engendered. by the toxines of infectious 
pei disease Бу drug' and chemical poisons; by noxious substances 
a ine food, ‘or the’ outcome of ‘perverted digestion, altered meta- 
v ^ bolismp or: excretory inadequacy “of & positive or- of-a relative 
; к ie 


E onilepsy, than, ega із,“ epilepsy,” so-called, from (#.в., the in- 


‚ direct : 'outéome of). intracranial gumma. "And, indeed, it ‘is. 


possible that а recurring toxsmie .stabe, or irregularly’ periodical 


cumulative tension,, resulting’ from ‘a form of alight auto-intoxi- . 


„cation may be one factor in the production. of ordinary idiopathic 
‘epilepsy,:or of some examples of it. : For such special form of 


autc intoxication might well be.due $о а functional innate per- 


.,Vergion* or defect, inasmuch. as even structural, congenital” 


ty “peculiarities, and deviations are observed. in undue degree in 
um 'epileptics (as, 8.9., the osseous, the cerebral). ' 
- In the’ article under discussion, besides (1) -the division into 
E cortical ”” and “ “medullary,” - several other points have been 
Art noticed; incidentally, as ‘affording ground for the са of 
e ‘different-opinion, | Such are the following :— 
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"Whois ‘ast are muóh more 'änalogous to so- elisa idiopathic Ў 


' (2)?The self-conttadiction between .the definition of the third: 
Au аы .of ‘cortical epilepsy. (p..79, col. `D, and the description of, 
ч it ini thé text e BO ‘4.6., between. i the definition as local’ 
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irritation at the, site of в rapid absorption of. diffuse gumraatous x 


ч products, and (5) the description, as, a’ ‘toxemia induced by that 
тар disintegration &nd.absorption. 
.(8) The self.contradiotion involved in naming | н НЕ ‘and 


S dabis under that head, the. epilepsy due to absorption nf 


products’ ‘of rapid regressive metamorphosis of gamma, it- ‘being 
їп fact, toxic, and therefore a variety of idiopathic (‘medullary”’) 
 Spilepsy according to thé nomenclature‘used in the articlé itself, 
(4) The fact that in, the third variety ` deséribed ‘as of 
: cortical ” ‘epilepsy, * cortical. " and,“ medullary " epilepsy, 
! `во- -called,: intermingle ; and thus а cross- -division i is formed.. 
(5): The qualification that must be appended io the asaértion, 
p impliedly, tha&' cortical epilépsy, in inherited gyphilis, 


~ méans theinheritance ‘at birth, of rend y formed, syphilitic gummy ' 


- neoplasms, or diffusé formations, i in meninges or brain ; inasinueh 

' as these may form after birth. 

‘ (6) The denial, that; must be made of Т stálémont ‘that 
- cortical epilepsy ” from a diffuse..gammatous” process . is, not 

. ' followed by any póst- -epileptic phenomena and paralyses, it’ bemg 
,' invariably followed by some pde d post- -convulsive рагу 

or paresis.. - 

-——— RU 2p NEU 


te РА 


Ц 


. We now pass entirely away from: the excellent stile that has 
been the occasion of the precéding. lines. + K 
“Tn all discussions on epileptiform seizures, and of epilepsy, it is 
' very- necessary not to lose sight of the influence.of alterations of 
. blood-pressure and blood and lymph circulation in the brain, and 
the relations of these to the cerebral cell elements: . 
- ^' , f knew of à case in an asylum in which а portión of the skull- 
. cap had been lost, the part of the brain underlying, that area being 
‚ eovered only by. the’ scalp and the meninges.. The irregularly 
‘rbeurring conyulsions could always: be accurately forecast by the 
preceding bulge of the scalp over the hole, under the. increased 
pressure; from, within, of the intracranial contents. ЭК: 
y i Incidentally, ` we have noticed how rare & distinguished 
observer holds.“ idiopathic” epilepsy to be in acquired syphilis ; Р 
such cases, for instance, ав have ‘been, reported і in the secondary 


‚\ stage | of syphilis; I think it cannot be во тегу. гаге, having 


seen several examples of it, and published two sucli! Both were 


» Brit. and, For. Med. Chir. Review, Oct. siere; TIL р. "m and 
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cide of dpilepsy coming. on during, the: secondary stage of syphilis. 
; In;one;: 'cliahoré: was followed in four to five months by *' epileptic” / 
‘seizure, and this quickly by mania, three months after thé onset 


‘of. which there were amygdaloid ' inguinal and cervical glands à 


Vandi в! mucous patch. . In the other, the epileptic attacks preceded 


| ' insanity, by geyeral months (буе эпа seven). At its onset; the | 


` insa ity.: wag ‘termed, . elsewhere, “ acute dementia,” and tliore . 


was refusal of food ; ‘subsequently: there was acute, and later on, 
` ehzgnié; méntal excitement. On gdmission, were a papular rash, : 
" ‘lage! hard. inguinal glands, a sallow dingy pallor, ` 

| 7 +Ав examples, `of: epileptiform “convulsions ih intracranial 


А syphilis,” лову be mentioned: савез. already published by the ` 
‘present’ ‘writer, such as one: with: gummatous\ inflammation: of ' 


г ‘meningo’; „invasion .and destruction of parts of convolutional 


7 stirface, partly from, blockage of vossels;" both, diffuse and . 


^ ‘syphilomatous arteritis; chiefly - of адет vessels ; gecondary 
softenings.: (Neeropsy.): sy : EE 


„Another, with severe ostedcopic cranial pains,. pachy-menin- ` 


ES * gitis, andidural gummalia.. (Neeropsy. ) 


- Another, "with pericranial nodes, and severe osteocopio cranial : 


y pain.: Diagnosis; basal pachy-meningitis (and nieningitis?) chiefly. ^ 


' , posteriorly, gummatous of simple. ‘(Recovery.) E 
| Non&'of these adults had had convulsions until there were 
i other, indications of macroscopic ‘intracranial syphilitic дева, 
à 
E d think we may divide pfd (aot бай them epilepsies) 
E ог indirectly of: syphilitic causation or origin, into :— 
(1). Those arising: ‘from specific syphilitic intracranial lesion 







geribéd; of inflammatory, or quasi- -inflammatory nature, in en- 


hose: ‘arising from histological sequele of these lesions. 


& origin, n blood circulation and pressure, а &nd in brain pressure. 
(8). The toxic, or those from what I term syphilemia, i.e.,, 
syphilitic. virus or toxine'in the blood in the secondary or later 
, “Btage 5, Or: ‘from toxemia owing to fésorption ‘of the кош of 
' SEN kátabolism of" gummy material. 
if iti exists, & congenital or acquired instability of. netvous ` 
il * contres: "will co- operate with all the above,  .; 
(4 Those i in persons who have inKerited both syphilis and, a 
. dyserasiar, of "syphilitic SR manifested (inter a in nervous 
| instability. - ; 2093 


А bo Qa 8 А | , 5 ^" 


i^ Or morbid process, 4.e., cellular hyperplasie, diffuse or circum? : 


phalon, ‘or-in meniüges, or in arteries, and either of a simple | 
ype: and tending io sclerous change, or of gummatous type ;. or" 


РА 


à) ‘Those arising more directly from „alterations, of: ‘syphilitic, : 


2 


е ; абсїйёпїа1 occurrence or episode in physical -and mental lfe, 
апа being traceable in ultimate. origin. to new: organio, lesions.” 
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Finaliý a word as вс noniénelatnie, en og 


-It does no&.sedm to, bè scientific to баШ. by. the. same. name · · ' 


„1 “epilepsy,” ne two very quodi things; to wit, on ‘the one 


D 


PP Aid 


С М x не Klinische Wochenschrift, Feb. 12 snd 19, and m 16 "1894. 


E 


^ hand :— 


. First- fhe aair proper m it vil be eálled baie), oe its о}, 
*.elose relationships, with- hysteria, swith insanity, . and with crimi- ``; 


. nality; being—in. persons sprung from. neüropathio stock, and 
' presenting somatic and: psychic stigmata of neuropathic degenera- 
— bion—the outward and visible form'of an inward and,innate vice 
`of nervous- -ntitrition—of- & great constitutional’ neurosis — the 
"nervous elementa being morbidly unstable, lishÌe io. ‘gusty, . 
: stormy,” quick, mercurial GHange,' culminating in ы 
outbursts ; persons in whom the epilepsy &ppears from, birth or 
^in early Tifa, ‘or in youth; tends to grow with the growth and 
strengthen with the strength `of. its unfortunate ‘victims; and, 


although often associated with obvious developniental - "defects , 
, and deviations, as in cranial bones and in brain, usually presents i 


no'- “neoplastic ; or other gross perceptible sae. encephalic 
"pathological change :—and, on the other hand :— 

.  Becohd—The convulsions; indirectly Gccasioned be let us say, 
the formation of’ a, syphilitic gümma in the.meninges ог brain 


of'& person probably healthy; or.at:least not cohvulsive, hitherto, ‘>. 


‘although: 1 now of mature years ; ‘the’ convulsions coming as am. 


ofagràyekind. ^ ^, “‹ | 

'To.call these two things by-the one name, “ epilepsy" "because 
convulsion is ас Biriking,' overt, dramatic feature i in -both—seems 
во me,.much as if one ‘clubbed together under the-same name— 
„and in ‘consequence of the mental. defect in each-—ori the опе 


Ваш, the imbecile ; and, on the other, bcd adult whose ' ‘mind! 


brain. NN 


` PART VI. 


SYPHILITIO ‘NEURALGIA. DEC an 
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Syphilitie "iieuralgite: have’ recently been the аы of some ui 


; clinical léctures by Professor Obolensky." А 
The: first сазе was: that of ‘a male, aged. 86; witk an olc 


"ayphiliti history ; ; and some remaining зрна gland, énlarge i 
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K шен 3 Whe раш bad. first come оп nelly five: years previously, 
'- Was, "Worpo at night, affécted the region ‘of ‘the second, third and 
^ fourth: 'intercostal ‘spaces on: both sides, was more severe’on one „ 

, Side thaniòn the other; and рел the påinfal poiñts of Valleix 

© at therusual situations...» 

Y That, the, skin 1s not the part ‘affected i is shown by thé normal. 
condition of all: forms of its sensibility’; nor does rough manipu- 
‘lation’ of ihe skin i increase the pain. 

n Nor:is the muscular tissue affected, банал по rheumatic 
condition, or causative factor- of. such, exists ; and -the pain ; 
“instead of, increasing*ditectly ав the. pressure increases, as is ‘the 

' eagó in ‘rheumatism ; is increased by ‘slight or moderate pressure, ' 
> mitigate, by. strong: pressure: 

Rhe; ‘painful points and their situation, I increase of pain’ 
Зада: slight pressure, with its mitigation undet strong pressure, 
> the“ paroxysmal occurrence 'of. the pain, which in the interval 

. тёш; or'ceases—indicate intercostal. neuralgia. . 

* The signs of pleurisy are absent. ".' r 

ANN “е Neuritis has'not existed, for-there is no reaction of degeneration 
on ‘electrical examination, no wasting of muscles supplied by. 
«the: affécted nerves, and nó di&ordér of cutaneots-sensibility.. 

Neuralgia may be produced, as. a secondary disease, by; ma- 
"chanical: | pressure or irritation; ‘as, for example, by tumour; the 

. cause arousing it пау ‘be in brain, cord, meninges, or in ax in- 

"x flamrbetoty - or. othér .affection »of -some neighbouring organ or 
^ "partzor;: the neuralgia may. be reflexly roused from or, by, some 

' "morbi distant part or organ ; or be ‘rheumatic ; ‘or follow general 

-nutritive disorder, ' as, ég., in the dyscrasia. of malaria ог of 

. &yphilis; ‘or in disorders of hesmato-poietic Organs, e, chlorosis 

‘OF, léukeemia ; or іп hysteria, heurast enia, бс. . 

= ‘Excluding most, of the above, for this case, as not supported | 

2 by examination of the patient, the question whether the neuralgia 

is malarial cómes.to the front; "With.regard-to-this, besides the 

- general features of neuralgia, above mentioned, the malarial forms .' 
resóni attacks at differerit ‘times „Буг day ‘or night, and аге not 

red: "not limited to night time; feelings of chills and heats, and 

'. plight i rises of body temperature, are “apt to ocour ; intermittent 

‘fever : ав perhaps, preceded, the patient lives, or has lived in 

К an в в district. 'Anti- malarial tréatment (quinine and arsenic): 
‘assists diagnosis and cures.- So, also, does а change .of home to 
‚в non malarial district. 8 I 

Syphilitic. neuralgia i is distinguished by: — uw 

| 2 (Ж) The history of,.syphilis. ` ` 

р cg ‘The existence of traces or past, or evidences of present, 

x eye (BY -Ineredse. à: ‘pain at night, its, oécutrence in paroxysal | 
"P at night, the’ osteocopic character of the pain. ' > 

(аў The- ilateral disposition of. the pain, other forms ОЁ 
ас being (usually) unilateral. х 

ve CR ше ‘absence of ‘electrical reaction’ of degeneration, not- 
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| withstanding the protracted duration of. the neiralgia Е 
iir: ЕС 
) The к нек appearance of the pain, 

Т) The ‘absence of other causative factors. . Н \ 
Б Ву subcutaneous injections of calómel (two only, 
“and at а week's interval, and of about 2 grains each); thermo- 
. eautery over the affected parts ; hot baths ; ‘galvanisation: 

Result. — Recovery, ‘and attributed to the calomel injections. 


‘ The second case is that of в man, aged 48 years, who has 
чайкый pains in the seven upper intercostal spaces on both 
. sides, but worse оп one side than on the other. The sensibility 
of skin and the muscles are normal. There is no reaction of 
{ degeneration, no pleurisy, or vertebral or costal disease.” The 
' patient is anæmic, of illdeveloped lax musculature., Thicken- 
ings, tender on pressure, exist on the frontal eminences and over 
the nuchal bones, and are painful at night. At the junction of 
the first'and second ribs with the sternum are: ‘similar thickenings, 

. tender on pressure. . 

‘Left | cardiac hypertrophy, double T murmur, &nd 

. aneurysm of the aortic arch ‘are present, and the radial and 

temporal arteries are sclerosed, harder and more rigid than 

normal. But-the aneurysm is not so situated as to be able to 

‚ ,occagion the neuralgia present. Aneurysm of the aortic arch 
may give rise to a form of neuralgia, or angina pectoris ; 
aneurysm’ of the descending: thoracic aorta may, by pressure, 
cause intercostal neuralgia, and weakening and retardation of the 
pulse in the abdominal aorta. Usually, the neuralgia with 
aortic aneurysm 18 unilateral. . 

' . The patient denies syphilis’ Twenty years married, he has 
five children, whom he states to be healthy, but his' wife has 
twice aborted, and six children have died in infancy of “ spasms.’ 

But the diagnosis of syphilis rests on the; bone conditions, 
and.tenderress, swelling and pain, already mentioned, ‘including 
` thbir particular site; on ‘the nocturnal, paroxysmal character ot 
the nerve-pain іп head, chest and legs ; the enlargement ot 

‘ lymphatic glands in nuchal, axillary, eubital, and inguinal 
regions; -the nocturnal osteocopic leg- pains without periostitis ; 

the long duration; the,‘ groundless” bilateral neuralgia ; and 


.' “the absence of reaction of degeneration. 


To syphilis, also, he inclined to йине the disease of 
aortic arch and aortic valves, the insufficiency of which explained 


‚`7 the vertigo, dyspnaa, and aortic pulsation. 


Treatment.—Oalomel hypoderiically, anti- Rental galvanisa- 
tion, liq.-arsenicalis, tr. gelsem, sempervir. . 
Result. —Rapid recovery from the neuralgia. 


The third case, that of a male, а aged 43 years, began dohiti 
years ago with pains in the region of the left kidney, radiating to 
the scrobiculus cordis and to the breech. The pains began 
without appürent: causo at first’ were nob very dis came on 
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“only at , intervals of about & month or ‘more, mad lasted from ` 
_' twenty fo thirty. minutes. In the course of several years, they . 
' "gradually. increased in frequency, duration, severity, and extent ; 

во that at last they’ came on every. night, remained for about 


‘eleven hours, and, except during shòrt remissions, were intoler- 


' ably sévere ; they ‘also took'g wider range over left of abdomen 


and tó shoulder and. scapula. They ceased suddenly each morn- 
ing. The night urine, passed during the attacks of pain, was from 
` three- to! four: times, the amount of, the day urne; it was acid, 


" “véry, ‘pale, its sp. gr. 1008; it was free from; abnormal consti- 
` tuents. Insomnia, of, course, occurred at night during these 


pains. „ 

THe ‘inguinal glands ' are enlarged and hard, and those of the . 
‘neck and axille are enlarged. ‚Не is married, and’ has three 
- ehildren,, they, and. his wife, who has aborted twice, are healthy. 
“At ithe age of 20, he incurred в hard chanore, followed by enlarge- : 
ment of lymphatic glands and arash. (Hg.) 

t. Vomiting, &c., often occur at the ово of, or during, the 
attacks. ! 
Ts, ‚the, case one "of raha colic? Against: this diagnosis, are 


the absence -of ureteral pains, or of. pains radiating into testicle, . 


penis, or thigh; the absence of any hematuria, or of the passage 
of any calculi or gravel, during the long space of time presenting, 
во many and such -severe attacks of pain; the absence of pain in, 


= or:tenderness on pressure over, the kidney, and of abnormal 


r, 
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‚ urinary, deposits. Movement, straining exertion, or an incommo- 
dious vehiele,' do not affect or y. on the pains, as they are apt. 
todo with renal calculus; and unlike what occurs in this last, 
^ the pain is straitly confined to the night-time. 

` Тһе long duration- of the shooting pains, without any other 
‘indications as ‘of tabes, shows that, the attacks are not the renal 
‘crises of that disease. И 

‘Nor is the case dpe of disbetos insipidus; the over- PETR 


. during’ the'night of pain is ‘fairly well balanced by the under- ^. 


secretion during the day of freedom;-and there is no thirst ` 
. There are no symptoms of interstitial, nephritis. 

The pains are neuralgic, coming on without apparent cause, 
and ceasing suddenly, sometimes with vomiting. 


'4 The pains are ‘partly in the same places as those of renal . 


colic, and'during them the function of ‘the kidneys is disordered. 
Therefore the source of the neur appears to bethe nerves 


_which innervate the kidneys, and both the sensory and those 


which regulate the vascular tonus are affected. ' There is neu- 
ralgia of the splanchnic nerve, accounting for-the pain; and, on 
the, vasomotor side, dilatation of the renal blood véssels and 
increased watery secretion of urine; owing to-periodical changes 
,in the .Splanchnic nerve, or, perhaps, renal plexus. 
' The neüralgia is not symptomatic of a cerebral, or spinal, or. 
‘bony, disease. Мог is there the slightest evidence that it is 
reflexly: produced pain,; пог is-there any indication of neuritis of 
и full-blown type. 
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: atter infection. The peroneal nerve distinctly thicken 
‘Hypermsthesia in the district of the ĉrural nerve; hyper- я 
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That the-origin of the neuralgia is not malarial is concluded оп 
grounds similar to those for the same. conclusion in a casé stated 
in summary above. That the neuralgia is of syphilitic origin is 
, concluded from the nocturnal ‘character of the pain, the. эшо 
' of lues, and'the enlarged lympathic glands. 

Rapid recovery - under‘ (as he refused Hg.) К. fu Na. Br. 
Gelsem. Bemp., As., inertio antery s over- spine, galvanisation. 

(К. I. fails in some cases.) | 


‚ The diagnosis of gyphilitie neurálgia: rests on :— 
(1) The nocturnal occurrence of the neuralgic- attacks, 
,: (2) If intercostal the neuralgia is bilateral. 


- (8) The absence of the reaction of degeneration and ion ; 


notwithstanding the long duration of the neuralgia ;- such signs 
ee neuritis rather than neuralgia. sa a t 

'(4) The appearance of the pain without apparent occasion. 

(5): The history or, indications of. past or pu syphilis. 

In contrast Е the ove. may. be а two cases of 
irritative peripheral syphilitió neuritis reported by 8. “Ehrmann * 


One was a-coachman, aged 88.': Parmsthesia in. region sup- 
plied by the left ulnar nerve occurred eight and a-half months 
after syphilitic infection.. ‘The interossei and. other small hand- 
“muscles were -extremely atrophic. Hyperesthesia affected the 
aréas of distribution of certain nerve-branches. in foréarm and 
hand. Galvanic irtitability lessened ; no reaction of degeneration. 
Thé ulnar nerve was somewhat thickened, and in its entire length 
-was painful on contdct. Anti-luetic treatment succeeded.’ 


The other was a merchant, aged 89.' "Pains in left thi high & year 
tender, 


Same in. the’ cutaneous areas supplied by “the peroneal: nerve. 
Slight bladder and rectum disorders: hese muscles, very much 
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' “PRowiagor Коюцр! has given ds a text- book of ET 
: psychology ; and Professor Sanford* is writing & Laboratory 
K Course." M. Binet’ now steps- into the field with a popular Intro- 
( ‘duction ‘to the science, in the compilation of which he has been 
_ assisted by’ MM. Philippe, Courtier, and v. Henri, If the first ` 
уо of; these works are good—so good that-psyéhologists may be ` 
~ excused for feeling `a little self-congratulatory for the moment—it 
. must bė. confessed ‘that the last is somewhat disappointing. 
б, Opening:with- & full account of the Laboratory of the Sorbonne, 
' followed.by & sketch,of the Leipsic Institute, it devotes seven 
г brief and incomplete chapters to the discussion of psychological 
.  ràethód: and achievement. Two only of these appedr to have been 
“written. with any degree ‘of enthusiasm—those on movement and : 
от memory: The former, indeed, is во tantalisingly interesting 
'' and lucid, that one ‘cannot but wish there were more of it, and 
7s , more ‘like it. After these rank the sections on. '' psychometry n 
” (the, word Jooks better in French than in any other language, but - 
cis bad. enough even there), &nd.on observational method. The 
remaining three chapters are entitled -psychological method, sen- 
sation perception and attention, and ideation. 
' Besides being unworthy of an author of M. Bjnet's power and | 
. experience, the volume sins-in. the matter of comparisons which 
are ‘odious. The writers do not state that experimental psycho- . 
d logyi ів' шле science française, but they never tire of congratula- 
ing. thémselves . that they are not as the expériméntateurs 
étrangers. This is шашу to be deprecated in the interest of 
dp. Oe Grohdries der кел auf experimenteller Grundlage dargestellt,’ M 
` Leipzig, 1898. : 
TUA. боше in Experimentál psychology," advanced sheets, Boi 


; Mass., 1894. - 
БС " Introduction à la psychologie expérimentale,” Paris, 1894, 
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‘the science: and the danger of a,recoil is great—as is curiously- 
"illustrated inthe present instance. For the great difference between. 
‘the old psychology (of which Wolff may stand as typical), апа thee 
new (of which Wund was the effective founder) is this, that the 
. former was merely descriptive, while the latter is descriptive and 
explanatory. The Wolfüans—I use the term moie, broadly than. 
is, perhaps, legitimate—depicted isolated mental facts ; deseribed. 
separate complex processes,.such as emotion; and furnished none 
but metaphysical explanations of the course ‘of psychical events. 
‘The moderns seek to give psychological theories; that is, to state the: 
psychological conditions of the processes of consciousness ; they 
work not upon a “ faculty” here and another there, but upon the 
total extent of mind, searching for uniformities and ‘principles. 
of correlation. The result is, that the stricter experimentalists— 


> ‚ those who define “ experiment ” in psychology às'they would in 


i physiology—tend to work predominàntly upon the, normal, 

- healthy’ consciousness, having recourse to the abnormal only for 

verification or illustration. But ıt was a result of equal inevi- 
tableness for the descriptive school that it should have a keen 
relish for the &bnormel—that it should devote the time it did to 
‘the investigation of “genius,” phenomenal. memorjes, and so 
forth. Andlo! Ihave before me, for notice, three other books. 
of M. Binet's, and théy are entitled “ Les altérations- de la per- 


' , sonnalité,”! “ Psychologie des grands. caleulateurs ` st joueuis 


d'échecs,''3 and “On Double Conscjousness. 178 ` Here is'& glass 
house, i in very truth. 

. ` Of course, I do not mean that the methods of this author are 
„the methods of the seventeenth century. His problems are all 

' conceived in the spirit 6f.modern science. Nor is it eee 
‘more than an accident that the volumes under review deal with. 

_ abnormalities. M. Binet and his pupils have published too many: ' 
experiments upon memory, tactile localisation, &¢., for there 10 
be ‘any valid ground for the counter-criticism that the study of 
the unhealthy or the out-of-the-way is characteristically French, 
or that there is any radical difference between the methodology 
of experimental psychology in France and in' xd and . 

x America. 

Ав regards {рь general ion ‘however, there can’ be no 
doubt, as Kuelpe says, that the students of mental pathology are ' 
far more indebted to the stúdents of mental physiology than ar e 
these last to the former. The very phrase “ double · consciousness” 

„is indicative. It presupposes, obviously, that in employing the 


' YParis1892.  *Pari1894. ^ * Ohicago, Ш, 1894 (тв. 
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‚ейп ite ie ciousness’” we arè ;speiióng i in terms of the known; 
"by redueih the given problemi toa conscious’ " formulation, we 


: pathologist i is ‘appealing to physiology for explanatory analogies. 
© Unfortiitiately the’ appeal has an ай cüptandüm! ring. The phrase: 


1. 
s 
T : cave helping т matters on towards ‘its solution. In other words; the: ' 


a seoms-to. have gained an established place in psychological nomen- 


be, оар; ;i&hüs been brought into. vogue Бу such men as Taine, ` s 


i Mur ‘Janet’ "Déssoir: Moll! ' And yet, ag Wandt has pointed out, it is- 


И” е possessiow, - in, second sight, 'in supernatural illumination. Of 
hd ngeessity,), its connotation’ has been‘ modernised, ; the * second’ 
^s X consciousness » ‘has fallen from its high’ estate; from being the 


E DX more irhportant—e- special endowment or affliction—it has become `. 
, E es ` thé less important, and we talk, į in would- bé scientific terms; of the ' . 
` n subliminal " mind; or with Myers ot ‘by: -paths, stray tendencies . 


' x ' of conscios evolution. Are we алу ihe dearer оз '& real expla- 
PE X « patiohtof thé pheriomena? ' 


pv scietis " school any “ real?” explanation to offer, i in'place of the 
pe ~one bur dohdemns ? Now ‘such В question cannot’ but put the 
18) "апевйоћей ‘at. а disadvantage. For plainly,’ ‘people ‘can under- 
stand. and! remember the word ‘“ phlogiston,” " but the proof that 


К lation’: c Bo. the “hypothesis” of а complex self is ‘readily grasped, 
T. "and hasr&omething fascinatingly \ üneanny about it; whereas the 
xS  Brasping,of ithe’ other: ‘type’ of theory means в fairly detailed’ study 
а of ‘certain’ ‘portions (not the most easy) of physiology and psycho: | 
‘logy: 3 HIE thè reader will take £e trouble to work through the 


E writirigg/of J Moll; Bernheim? and Wundt, he will have some idea | 


of "the: actual difficulty of the problem, and of the reasonings put 


UU nothing’ else than a rehabilitation: of the old beliefs in demoniacal ` 


"This: is. all very. well, it may be à ud: but has the “strictly i 


. d ' Béat'i ig '& mode of motion réquires time and patience for its assimi- - 
ba’ 


‚ "forward towards its solution. "Ав regards the essay more especially ` 


ander discussion, it is ‘noteworthy that’even M. Courtier* will not’ 


S 


drawn’? TA ~ 


Е valuable." NÉ contains: exhaustive studies of the mentality of MM: 
NC 


uec Diamandi, ^a "visual pu Tt also publishes: the 


ad "тера "Hypnofismus, Je Berlin, 1890; sanaaa edition.. ЗА 
1. vo Pa Die Suggestion une [шге Heilwirkung^ (Trs.), Leipzig: uid Wien, 1888, 
оа a: une Suggestion,” ee Studion, 1594. Also 


l- u separately Я E ‘ 
VEA М “The Pryehologieai Review, Б К ` „жт : 
So a edt “worth gv. Wee ae ОИ 26 ` 


4 


- " ы 
DLE 3^ iw © 2" : ‚2 


р. go ‘thé whole way wal M. init: ios Wists is the line to be — 
^ The-Nolütào Шей. от ih bus gm place is more `- 


;  Ináudi-a;professional “ caloulator ” ‘of the exclusively auditory ' 
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' results of an ndn upon blindfold chessplaying, the + 'outcoma, ; 
_ -of which is, that the “players. possess ah unusual power of sug : 
М táined concentration. of the attention, & highly developed facu t7: 


D 


of visualisation, anda reliable récápitu]atory memory. Both sats ` 


‘of facts are interesting :. they.are material upon | whieh the psyche .' 
physicist of James’ “ unborable " category can. None: -by way а és 


` further analysis. 


. The third work—& volume inthe Litamational Beientific Beres, ” 


in which the “ Animal Magnetism” of the writer and M. Fi - 


й had already appeared--contaihs a popular: exposition of the faz& - 
+, of changed ‘personality ; dealing with ‘successive personalities," ,- 


“ coexistent. personalities,” and“ alterations. in pérsonality . 


5 induced by suggestion.” Tt is Abe author’s ‘purpose to ало ' 


5 


theory : «је ‘retiendrai seulement les expériences qui se repétart |. 
entre toutes les mains, .e& qui donnent toujours la même conelu-.” 


consciousness is at tirnes strained: to breaking, -we have in 3be | 
book an assemblage. of scattered observations whichit was well . 


‚ worth while to bring together, and which are.stated fully ard “ 


without prejudice. The title. and to some extent the. contents ж, 


t 


\ 


(T 


‘sión, quelle que, soit la fin cherchée." .-He has béen conscientipcs | DC 
‚ in adherence to this plan; and siint his own viows appear . `, 
‚ clearly ehough when looked for, and the hypothesis ot dividel' 


the treatise naturally recall M. Ribot's t Diseases of Personality.*! we 


‚ Before taking leave of M. Binet I may, perhaps, call attenticn ; 


ғ 19 the second edition, of. his fe Etudes "de psychologie. бшшш, ` 


E hypnotic problem, together with “в, note on hysteric writing. Ie 
-second article presents в number of valuable biological observa- : 


tale."3-, "The volume contains four papérs ` on fétishism in low, a 

pathological study based on the work of Charcot and Morin. 
but embodying much ‘new material; ‘on the -psyéhic life of | 
‘micro-organisms ; on the intensiby of mental i images; and om taer 


tions, illustrated by diagrams ‘for the most’ part after Professor > l 


- Balbiani.. As regardg the. psychology, that is as it must be, 


analogical ‘and speculative. _ The author, though he ascribes to, 1 
the Infusoria & ‘faculty. of choice, i is not carried to extrómer ay! ‘ 
falling into the language fallacy, аз, 'е.0., Vérworn* has been. 
This *'choice," for instance, is “un des faits es plus, obseu-s. " 
quant à V'interpréter, nous en' sommes incapables.” Tto 
is not the term, on, that account, & dangerous опе ió-empioy /?. 
The third i is a discussion based i upon hypnotic results, put зап 


+ Y 


| Chicago, Ш., 1894 (Tre. ; Paris, 1889, ard ed. ME 
Те tétichisme dans l'amopr, &o.," Paris, ‘1891, , : 
: “ Psychophyslologisohe хаса Е 1889. и v 


` у Ч m 


Р 





d 
ie 


1 
ШЕ 


D 


ү 
b 
Н 
Е, 
ie 
; 
t 
1 


Lrs 


AA 


a 


Р 
D 


e AD : y MES ә 
d OK 1 iis 
2E EE PSYCHOPHYSICAL LITRRÁTURE. "7 306 


tains Еа "on: “he relation’ of. ‘logic’ + "psychológy, of ihe. 
^ аввобіа он ‘ideas to belief, whiéh bring the author -into closer . 
бойабойоа with 'experitnental psychology. i in,the ‘Gernian ‘senge. 
‚ Lastlyt thie’ ‘fourth. -paper tells usin succinct ‘terns ‘of the gravamen 
iE the N Nancy., &choól: against that of thé Baltpátrióre. , la 

Next; роп my list ‘stand two volumes dealing‘ with, tmemory.! te 


«Neither ‘of them can at all compare in importancé with the Wok 


of: "Ebbinghius or "with that of Mueller and Schumann? which ` 
"arose; ont” ‘of it; Professor van Bjervliet’s study seems to have' 
> been” intended’ as a brief popular introduction: to. psychology · in 
- ‘general, and’ as such it niay-serve a ‘good purpose; -It has hardly' 
‘anything c of the ríatüre ofa true mohogràph.. The author explains 
the fact “of retention by a combination of the Maudsley“Ribot- 


127 : "Delbáiut, dnd’ "Wundt theories, coining the word trace- -disposition ` 


ог expresa“ his view. "He finds three kinds of memory: that of 
fixation йе more | frequent, the stimulus, the readier the function- | 
“iig i in response to it, ; that of reproduction; which is regarded as 
ланытеју; passive, and ‘as governed by the: association “ laws”?! ot 


‚еби ивугапа i succession » and that-of, identification, a “ faculté 


i 


, de l’Aiméy” not (like the other two) eommon to mind.and matter. 
` There: follow short paragraphs on- ће’ physiblogy pathology and: 
Bygiéne'o "of ;mémory. 'BBut^the book; ‘comparatively superficial ` 88 
Ei is, vill at ‘least-be helpful to the beginner ; which is nidre‘than , 
can bes said f for that of M: Verneuil“. This i іза rambling, anecdotal. 
ES treatise, ‘antchaptered, and: ‘unindexed, “dealing with such questions. 
as: the” вашу ‘of: innate ideas, phy&iognomy, the | ‘dature of the 
‘mind, :earebral retention, inattention as а cause of: weakness of 
neriory' i corps’ éthéréens,”’ “the relation ' ef. imagination ‘to | 
memory; “memory in animals,’ heredity; a universal -natural 
'&cióhce,. go. ' What the author exactly т means by his references to. 
the Wel in’ thé grey substance of- the immense brain of бой” ` 
E haverndt ‘been able to discover. “His: general drift, seems to be. 
though. may "have misunderstood him—that ‘the functions of 
memory; dépend upon neryous functionings, and that this depend- `, 
едеу. neéd: ‘imply neither Materialism’ "nor Bpiritualism. 


Сс * Feeling’ and emotion have been’ very prominently upon the . 


эор carpet; ‘of Tate. The. Ja ames- AS Ru. is under 


3 "m Sale denn J. J; van Biervliet. ‘Gand & Paris, 1898. “ La mémoire 
Гай point’ 'de ^ yue physiológique, psychologique at савы: = Neston 
, Paris, 18885 . 

b 71 «Das Gedsechtniss;” Yelpsig, 1888. 
Ko з“ Eixpérimóntelle- Beiträge zur Untexstähung des Gedaechjniasos, "'in the: 
Pix fit Ко, &о., 1898. Also. DU A -> 
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f discussion i in cm technical journals ! "éxperimentai investigations j 
A into’ the uniformities: of, the sense, feblings: «have been undertaken :; 
i vin more ‘than one’ láboratory ; А and the: ‘publication. ‘of ‘Lehmann’ s 2 
i «‹ Hauptgosetze - “des: ‘menéchlichen ‘Gefuehlslebens.”” 1 inarked & 2 
` ‘distinct; advance in^ affective psychology. Four works" 'eall for 
^" Hotice inthe present, connection’: "and firstly Féré’s “cLa patho" 
- logie de$ émotions,” * and Bourdon's ““ . L'expression" des notions ~ ` з 
|, ob des tendances dans le language." ~The’ former'is a “ponderous: * 
“+ tome of 600 pages, de omnibus rebus et quibusdam aliis; written with i 
17 ho petty 8 &ense of réstrietion to. ‘the subject indicated inits title. As’. 
s. We are to deal with нап, the author.seems to вау; let "ud put tæ р 
jq ‘gotber éverything that we know of him'that can ‘possibly be,of any È 
. usd to:us, ' ' Liet us вее. how he is influenced by atmosphere and 3 P 
‘ .; température, by sounds' and sunlight; ‘and mark the. effects afa ы 
"qe sical-exercise or the lack of it.' Wershall- get 40, ‘the emotions: 
due time. As'we До, at about the 170th page. ^ | «. 
. M.-F&ró does not appear, io.hhvé any psychological khsorj of". 
` thë, emotion. Whether it is ар ultimate psychical process, or й 
fusion of ‘the pléasure-pàin elemeüt.with ideational masses, ога c 
v 7 сайи | of organic, sensations, he' ‘does .not tell us. His chief? Й 
ae principle. of classification'is that of ihe sthenic (vives, excitantes, * 
е, violéntes, intenses) and ‘asthenic (dépressives,, penibles) types. But, 
'' sthis is.crossed’ by the joy-sorrow ‘division (agréables, tristes), by&;: 
* divisioh "based , ороп /cause *(provoquées, suggerées), and Љу yet ^ 
: a ^ another. based upon the objective reference of the’ emotional state," 
_ (morales, ‘maternelles). The reader who comes ‘to the work for.” 
. results ‘of psychological analysis; . з will. lay , At Boon 
'` Gisappóijted. 5g TELE 
б. + | Not that the book does not pinta ИЕЭ впоцўћ. - I treats, 
, . dn ап encyclopiedic, way, of the ,patliologieal'and curative effects 
“у of émotion; of the results’ of excitement and fatigue, of various 
а, psychopathic manifestations, ot the forms and conditions of mar- 
bid efnotivity, and of its diagnosis; ‘treatment and’ prophylaxy 7 ? 
An’ interesting chapter, which has come’ into’ the book for no: | 
^ particuldr reason that i is apparent, deals with: thie physical signs, 
| “of hallucination. “ "The pages devoted tó ‘attention’ ‘bring together 
E y'a- number of. faeta ‘which are often, overlooked in the normal ` | 
: psychologies. ' But i is curious to read: "such ё ё statement as iig? | 
' m face: of the general pyschological- consensus: that attentional’ 
! phenomena" are primarily пы in, nature :—* Liexaltation: : | 
, générale 'de l'activité: motrióe" eue selnble demontrer que, c's 
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à tort que l'ori fait intervenir l'hypothèse de l'action de l'arrêt, de 

l'inhibition, dans 18% physiologie de l'attention." And it is also 

curious to find attention figuring in a catalogue of emotions (pp. 

115, 207, 208); although many, writers'emphasise the charac- , 

teristic feeling which accompanies attention; and it is not unusual 

to have expectation (expectant attention) classed as an emotion 
. in the strict sense. 

The fact that the volume is so altogether unreviewable tempts 
one to linger ‘upon its by-subjects. A good deal is said about 
reaction times, dynamography, ergography and the relation of 
sensation to movement in general, а favourite topic, of course, 
with the author. I notice that he takes the side of Wallace in 
regard to-the sexual selection question: “Ces mouvements (des 
oiseaux måles) ne sont que des décharges involuntaires du systeme 
nerveux arrivé a un degré.extréme de tension” (p. 213). He 
has a novel theory of the action of the pneumogastric in syncope 
and death consequent on emotion. As regards the “sest” of 
emotion, ` ' Le grand sympathique parait ёте son organe peri- 
pherique,” ‘“L’emotion est essentiellement un phenomene reflexe 
generalisé, dont la voie centrifuge est principalement le systeme 
grand sympathique." Any kind of cortical localisation is impos- 
sible. Emotional expression is mediated ‘‘ par des mouvements 

. des organes dont l'innervation est le plus souvent en jeu, et en 
particulier les organes ciroulatoires." Secondary factors are the 
‘length of a nerve, its volume, and the vascularity of the regions 
it traverses. If we compare this mechanical view with the ex- 
planations given by Darwin and Wundt we see that it partly 
coincides with the first (association of serviceable habits) and 
‚ third (action due to the constitution of the nervous system) prin- 
ciples of the former author, and also with the first (direct modi- 
fication of innervation) and third (connection of movement with 
sensation) of the latter. It seems too D^ iplo to cover all the 
facts. 

Given a large assortment of newspaper cuttings and of records 
of cages from medical practice, a good index to medical periodical 
' literature, and a copious stock of patience, and it would be pos- 
sible for anyone of ordinary intelligence to fill 600 octavo pages 
on the variety of topics that M. Féré covers. But the result 
would not be M. Féré’s book. The author' writes with a kind of 
suppressed enthusiasm, a settled conviction that all his by-the- 
ways and first-of-alls will of necessity interest the reader; he 


! Of. his “ Sensation et mouvement,” Paris, 1887. 
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has humanity on the dissecting table, and means to know all 

. about it. Itis only fair to say, too, that he is very careful in 
his use of ‘authorities. When once one has learned one’s Say 
about the book, it is valuable on many counts. 

I will just mention here, in passing, & much more К 
French work—better in style and better in arrangement—upon a 

| special pathological subject, ‘‘ La contagion du meurtre," by M. 
Aubry.’ 
M. Bourdon’s book brings psychophysics into relation with 
„philology. Emotion is, for him, “un fonctionnement anormal 
passager d'un organisme animal”: statement which reminds 
the reader of Ribot’s characterisation of attention. It is the 
mental resultant or correlate of a total ‘ organic” state; and as 
such, is no more to be reckoned to sensibility than it is to volition.* - 
This view is paralleled by the author with Professor James’ theory. 
But it plainly differs a good deal from that, for it is sensations 
(‘organic ” sensations) that Professor James insists on, both 
in his original exposition! and in his recent apologia in the 
Psychological Review. The word “ organic " is, of course, equivo- © 
. cal. In type, however, the two conceptions are similar. А “ ten- 
dency” for M. Bourdon is ''l'habitude d'une sensation." Both 
terms, then, are used in wide senses, such psychoses as hunger, 
sex-instincts, the reaction ‘upon a colour, being regarded as 
emotions, along with anger, fear, &c. 

The list of the special laws of emotion is incomplete, but sug- 
gestive. It should be compared with Lehmann’s sections on 
the same subject. The criticism of the explanations of emotional 
expression given by Darwin and Wundt is very acute, and must, 
I think, be taken account of by future psychologies. I cannot 
well summarise the writer on either point; the quesuone, ab issue 
are questions of detail. 

We now'come to the main topic of the work—the spoken word. 
This is considered under the headings of pitch, intensity, form 
or quality, duration, pause (arrét ow silence); and then each of 
these elements is dealt with in composition, successions of in- 
tensities, &c., successions of words, syllables, &c., cohesion and .' 
dissociation. A final section on special problems treats of the 


useless elements of spoken language, of linguistic categories, of ` 


poetry and of writing. 


! Second edition, Paris, 1892. 

2 Pp. 8,17. ОЁ, however, p. 9: , "émotion, comme Ia sensation, dont elle 
n’est qu'un accroissement. . 

з“ Prinoiples of Psychology," ii, pp. 449, 450. 
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These chapters are very far from being free of error in n philo- 
` logical detail! Such error, however, might be at least partially 
condoned, i in presence оѓ а sound methodology. The author's 
"method is the statistical, He analyses laboriously into their 
elements passages selected under the guidance of certain prin- 
ciples from the works of various authors in different languages. 
But the method does not lead in his hands to the right kind of 
result. Thus, to take what is perhaps the most striking instance: 
there are long tables showing the relative frequency of dentals, 
labials and gutturals in French, German, English, Italian, 
Spanish, Celtic, Russian, and Hungarian. But these languages, 
instead of evincing differences of such a sort that they might be 
correlated with emotional differences, give all of them about the 
same proportions of usage. The writer, instead of modifying his 
method, proceeds irrelevantly to evaluate this result, deducing 
from it (1) a general law of human speech—general, because of 
the eight languages one 1s not Indo-European; and (2) referring 
it to the great tactile sensibility of the tip of the tongue, its 
motility, and its juxtaposition to the teeth. It need hardly be 
remarked that the generalisation is over-hasty;. and that, even if 
true, it is not the kind of generalisation wanted in the book. 

The author summarises his work in three propositions. 
(1) The only direct action of emotional intensity upon ordinary 
speech is dynamogenic. Moderate emotion increases the force 
of respiration, and with it the intensity of the spoken word ; 
violent emotion weakens or inhibits' the voice. (2) Language is 
primarily a phenomenon of imitation. (8) The degree of organi- 
sation and of stability of linguistic combinations (unités) is, other 
things equal, inversely proportional to the number of elementary 
phenomena included in them. Not only does M. Bourdon here 
do his chapters injustice; he has арып, it would appear, lost 
the point of them. Is the influence of emotional intensity, e.g., 
permanently embodied in the utterance of’ pence peoples ? 
We are not told. 

One lays the volume down with an irritated xi that, con- 
taining as it does so many indications of ability, it should not be 

А altogether better. But it is, in any case, well worth reading. 

I páss to M. Godfernaux' “ Feeling and Thought."* The former 
term covers the phenomena of the affective life, the origin of which 
s subjective or internal; the latter those of the representative, 


s ae aoe has been pointed out by the anonymous reviewer in Mind, new series, 
vo p. 408 


2“ Le Sentiment et la Pensée,” These de Dashes Paris, 1894. 
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whose origin is external or objective. The aim of the work is 


to reinstate the first in their proper place in the structure of 


mind, in the place from which they have been: dope by current `` 


associationist theories. 

The author sets out to,find the two psychoses in isolation. 
He discovers a morbid exaggeration of thought in mania and 
hypochondria. ‘Dans Ja manie, la connaissance du monde 
extérieur, dans l'hypocondrie, les éléments de la notion de notre 
moi'corporel sont peu a peu dissociés jusqu'à la sensation’ ou 
Vimage simple:” In melancholy and ecstacy, on the other hand, 
feeling is seen in all stages of exaggeration, up to absolute pre- 


dominance. Finally, in chronic delirium the quantitative rel&-' 


tion gives place to a qualitative; we have ''une succession 


définie et constante d'états affectifs differents, correspondant à .' 


des modifications definies:et constantes de l'association dés 
idées." I do not know how far the correlation of hypochondria 


with mania will meet with medical approval; the writer's analysis | 


is ingenious. But, that apart, he evıdently pushes his instances 
beyond what they will bear, in his, eagerness to ‘exemplify his 
standpoint. 

' Passing to the study of the normal consciousness, M. God- 
fernaux notes the occurrence of affective states of excitement 
and depression similar in kind to those observed in the abnormal 
mentahty. He further proceeds to show that the affective state 
is normally l'agent profond of the association of ideas. In 


order to make his view of the interrelation of the two sides of 


mind more precise, he has recourse to-the phenomena of move- 
"nient, and concludes that ‘‘the work by which the vague and. 


indefinite effort of the tendency (tendance) becomes, definitised in 
more or less complex groups of motor phenomena, and, ultimately, 
in very well defined muscular co-ordinations, shows a constant 
correspondence to the’ work by which the emotion takes on,& 
concrete and definite form, and creates a definite synthesis of 
the elements of consciousness, sensations ór simple images." 
Four appendices deal with the evolution and classification of 
mental derangement, and а fifth records Some observations on 
chronic delirium. 

' The writer might with advantage have been more exact 
- in his use of terms. ‘ Feeling," he describes as “un phenoméne 
de conscience diffus et vague." It apparently’ includes affection 
proper and rudimentary conation. Had the literature been 
better searched, this vagueness could have been removed. All 
citations (except one from Horwicz and one from Lourie) are 
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from French works or translations ; thus, Wundt 1s quoted from 
the French version of the second edition; Lehmann is not men- 
tioned, although he and M. Godfernaux treat in part of the same 
topics. At the same time, the book is welcome as indicating a 
reaction against the exclusively associationist position. ‘The 
recent afticles upon attention and apperception in Bram will 
have made its readers familiar with the fact that there are a 
large number of psychologists who cannot rest content with a 
reduction of conscious life to sensational terms. Emotion is, 
like attention, a process requiring other conscious elements for 
18 satisfactory explanation. 

Dr. Irons has been writing in Mind recently to show that 


‘the emotion is not a complex of elementary mental processes, 


but itself а fact of mind which is sui generis. The ordinary, 
opinion is that emotion is a compound of, the affective element 


"(pleasure-pain) with ideational masses, these latter differing in 


the different emotions. , Just ав a headache and a toothache 
differ only sensationally, the sensational substrate of the affec- 
tion being different and enabling us to localise the aches in 
forehead and tooth, and are identical in affective quality, the 
‘same qua pains; qua unpleasantnesses, so the emotions are all 
alike pleasant or painful, all fall within one of these two affective 
qualities, and differ simply in regard to the trains of ideas, 
associations, imaginings, &c., which constitute them on the 
intellectual side. This view does: not, of course, as so many 
authors assert it does, attenipt to reduce all concrete pleasures 
and pains $о' опе type, nd all the various emotions to simple 
pleasure and pain. It says merely, that just as the musical 
chord has a quality of its own (the piano chord being, e.g., readily 
distinguishable from the violin clang), but yet is pred in 
the last resort of & number of simultaneous separate sensations, 
во the various emotions, qualitatively different as they are in 
immediate experience, admit of ultimate analysis into one of the 
two affective qualities, pius a particular set of ideas. That is 
why the emotions cannot be classified ; to classify them one would 
have to classify one’s ideas, for any ide& can enter into an emotion. 

I have dwelt upon this point because M. Danville’s little 
volume on Love! is intended to prove that this emotion is 
irreducible to any mental elements beyond itself. After a 
somewhat tedious introduction, and criticisms of the views of 


! New series, vol. ii., pp. 77, ff. 
2 « La Psychologie de l'Amour.” Paris, 1894. 
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literature and philosophy (Bain, Spencer, Mantegazza, von 
Hartmann, Schopenhauer, Delbwuf, Beaunis, Pierre Janet, 
Féré, de Fleury), we come upon the author’s definition. Love 
‘is а specific emotive entity, consisting іп a more or less per- 
manent variation of the affective and mental state of a subject, 
occasioned by the realisation (due to the fortuitous initiation of 
a specialised mental process) of an exclusive and conscious 
systematisation of his sexual instinct upon an individual of the 
opposite sex. The phenomenon is, as a rule, accompanied by 
; an exaltation of desire. The first clause means that love “ est 
irreductible à tout autre sentiment." I do not suppose that’ 
anybody would dispute this. The exaggeration of desire is 
regarded as a purely secondary, indirect character. The 
specialised mental process which “© préside à l'origine de la 
passion amoureuse " is. treated in & special chapter, entitled 
** Psychological Theory " of love. Life at first is asexual. Then 
follow the various stages of sexuality; unselective sexuality, 
selective sexuality, relatively systematised selection, love. Each’ 
of these has correlated with it & special level of intellectual 
‘development. The particular intellectual process which initiates 
love is a conscious perception of what has heretofore been an 
** unconscious perception,” the perception of an image represent- 
ing the synthetic type of the particular preferences of the indi- 
vidual from the point of view of sex. 

A second point discussed in the book is that of the nature of 
. love as normal or pathological. The writer sums up the 
evidence, as he has done before in shorter compass in the Revue 
Philosophique,' and decides for normality. “ П est un argument 
décisif, criterium de l'utilité, qui demontre que l'opinion [con- 
traire] ne parait pas soutenable.” 

It is clear that there are weak points in the definition which 
forms the pivot of the whole discussion, even if the author had 
not incidentally committed himself to the phrase “une passion 
aussi complexe que l'est la passion amoureuse." But apart from 
this the chief mterest of the book is that it is a book of tendency. 
Tt is popularly written, and makes no claim to furnish anything 
more than a cursory treatment of its subject. 

** Die drei Wege des Denkens,"? by Dr. I. Paul, is an essay upon 
the three possible modes of thought about “things "—the physi- 
cal, psychological, and metaphysical. The writer is influenced 
almost exclusively by Schopenhauer. and Fechner. He insists 
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very strongly upon the fallacy involved in the concept of *' trans- 
cendent causality”; the doctrine that the interrelation of mind 
and body is to be conceived of as causal. T 
- Professor Fano's lecture on the “ Physiological Substrate of 
Thought ’ is interesting and suggestive. After stating the paral- 
lelistic principle in & simple form, he gives his auditors, again very 
simply, the key to the structure of the nervous system, and gets 
to his special topic by way of some experiments on Emys europea, 
made by Francesco Redi in the middle of the seventeenth century. 
He goes on to present a functional analysis of the tortoise brain, 
using it to illustrate the fact that all katabolism is normally fol- 
lowed or attended by anabolism. ‘ Ma perchè gli elementi che 
constituiscono l'organismo continuino в vivere ed a funzionare, 
occorre che al lavorio distruttivo della molecula organica, che à il 
sottostrato chimico delle nostre funzioni di movimento, corri- 
sponda un’ attività riparatrice per la quale si aecumulino di nuovo 
nella cellula funzionante quelle energie potenziali cbe essa һа 
speso col lavoro." Consciousness (will and perception) is corre- 
lated with the first phase of this double process; it is a pheno- 
menon of inhibition. ‘Come le resistenze interposte in un 
circuito elettrico possono esprimersi sotto forma di luce e di 
calore, сові la coscienza che accompagna i movimenti provocati 
dal cervello e Ia intelligenza che per essi si rivela, sono il risultato 
della resistenza presentata dal cervello medio nell’ ambito psichico.” 
Its second phase, of organic synthesis, constitutes the physical 
basis of memory, “il fondamento delle funzioni mnemoniche.” 
There is nothing new in these views, of course; but the lecturer 
puts them well. Original with the writer, on the other hand, 1s 
` apparently the following opinion: “ Mi sembra si possa conclud- 
ere che gli stimoli alle attività trofiche di ricostituzione organica 
consistano in alcuni easi almeno nei prodotti, nelle scorie, nelle 
ceneri che sono il risultato delle funzioni." 

Still lighter in matter and treatment is the same author's “ Те 
funzioni del cuore nei sentimenti."* The paper opens with a sketch 
of the mechanics of heart-beat and a reference to the part played 
in physiology by rhythmically recurrent processes. It then passes 
to psychophysics; the surface of the heart is insensitive, the 
movements of the organ beyond our volitional control. Why, 
then, do language and popular opinion so universally regard it as 
the seat of feeling, passion, and emotion? Because of its unique 


1 «Dj alouni fondamenti fisiologici del pensiero," Milano-Torino, 1890. 
(Rivista di Filosofia scientifica, April.) 
2 Trieste, 1898. (“ Raccolta di seritti di medicina per cólti profani.") 


404  , CRITICAL DIGEST. 


connection with the brain. ` This connection is such that, in the 
. first place, the heart is the principal bodily reflector of the mind: 

“Quasi ogni stimolo che arrivi al cervello dall’ esterno, ogni 
pensiero che vi si svolga, ogni emozione che lo scuota pud essere 
trasmessa per la via dei nervi cardiaci al cuore ed esprimersi ne 
suoi palpiti.” Heart is to brain as actor to dramatic author. 
In the second place, we have the heart reflecting physiologically 
caused emotions ; it may be by way of the nervous system again, 
' or it'may be under the direct influence of the quality of the blood. 
The tissues are composed of nurhberless minute organisms, cells: 

“Il cuore per le sue disposizioni anatomiche e funzionali può 
perfettamente risentire e riprodurre le voci misteriose ”'of' these 
humble creatures. This recalls Delbosuf's theory of love—that 
the sovereign wills of an ovule and a spermatozodn impel the 
youth and the maiden to seek each other's company. The lecture 
is not so serious a piece of work as that just noticed; the psy- 
chology in it is very incomplete.  , 

Similarly defective in general psychological grasp is Professor 
Brugia’s “ Pensiero e senso organico." This is the greater pity 
as the writer's use of method in weighing evidence seems more 
than averagely good. He begins by emphasising the sohdari5y 
of the organism: though the viscera are controlled by special 
centres, and. act and react on one another with a certain degree 
of independence, yet in the last resort the highest-level centres 
' are the appeal, and they have the final ‘responsibility. ' Mind 18 
“une forza insita nel cervello," which is at the same time ' 
“Vorgano della recettività cenestesica." Or again, mind 1s “la 
sintesi di tutti i fenomeni somatici.” To the question of the 
nervous connections between viscera and brain the author has 
no answer of his own; he carefully reviews the evidence, and 
concludes that we have certain knowledge only of’ the points of 
arrival and departure. He emphasises the psychological value of 
coonesthesia: ‘8 sopratutto l'oscura coscienza organica che dà 
colorito alle impressioni e alle idee, che . . . determina il. 
modo d'essere e di reagire delle cellule nervose corticali.” The 
psyoho-organié co-ordination becomes less complete as mentality 
' develops. The doctrine of temperaments is set forth under the 
rubric “ influence of the cerebral cortex on the organic constitu- 
tion;” and then follows, ап important chapter on visceral dis- 
turbances in the ætiology of psychoses. Dr. Brugia holds what 
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! tossicoemica, " «un ricorrente processo ài autointossicazione della 
corteccia,” are characteristic phrases). It is curious to find, this 
hypothesis based upon the analogy from sleep. Surely a waste- 
product theory of sleep, whether the product favoured be lactic 
acid or carbonic acid, cannot avoid the necessity of a supplemen- 
tary hypothesis, introducing the play of an inhibitory mechanism. 
. And a bolstered ‘theory is, never quite satisfactory. As a set-off 
to this slip I cite a remark which 1s too good to be overlooked : 
“ Per cid che concerne 1А delimitazione delle influenze somatiche 
che agirebbero ‘ per contraccolpo” sul cervello," writes the author, 
‘è chiaro che . .'. un profondo studio di molte psicosi che 
hanno apparamento forma reflessa potra scoprire qualehe nuovo 
. ‘fattore genetico, insieme à una condizione che, per essere la piu ' 
-conspieus,. può sembrare la sola operativa." The only other 
general chapter deals with the organic evolution of instinct. The 
views of Darwin, Spencer and ‘Romanes are discussed with some 
acuteness; but there is no indication that the writer has put the 
question as to what an instinct is psychologically, ie, what. 
processes & cross section of the instinctive consciousness would 
show. Yet the psychology of instinct is at least as important to 
his general enquiry as the biology of it. The rest of the book 1s 
mainly taken up with casuistry. There are chapters on psycho- 
organic disturbances of sex, on similar disturbances of the instinct 
of nutrition, on the signification of the so-called ‘‘ internal halluci- 
nations,” on ccensesthesia and impulse, on ccenmsthesia and 
‘delirium, and on'the motor power of the organic senses. A 
general summary of their results would have been serviceable. 
It is somewhat late in the day to offer a review of the last 
work to be noticed—M. :Paulhan's “ L’activité mentale et les 
éléments de l'esprit.” | The book is essentially an attempt to better 
the associationist psychology, made by an associationist psycho- 
logist. The new concept introduced is that of the ‘‘ system”; 
‘we have a law of systematic association and a law of systematic 
inhibition. The former runs: every psychical fact tends to 
associate with and to call up psychical facts,which are har- 
monisable with itself; which oan co-operate with it for & common 
end or for harmonie ends; which can form with it a system. 
The Jatter: every psychical phenomenon tends to prevent the 
production, to arrest the development, or to cause the dis- 
appearance of psychical phenomena which cannot unite with 
, itself in accordance, with the law of ‘systematic association, that 
is to зву, for в common end. 


1 Paris, 1989. 
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` Traité pratique: des Maladies du Système nerveux. Par 
J. Grasset et G. RANziER, Professeurs à l’ Université 

‘de Montpellier. Montpellier: Camille Coulet. Paris: 
G. Masson. 1894. Price 90 fr. Fourth edition, with 
122 figs. and 83 plates. Two vols., 8vo, 900 and 1,090 
pages. | 


Iv is exceedingly difficult to appreciate at its proper value such 
a monumental work as the treatise of Grasset and Ranzier in its 
most recent form. The only plan of arriving at even an approxi- 
mate estimate of its value is to take here and there a section, and 
regarding such a section as a separate work on the subject with 
which it deals, to вее to what extent it meets the demands: which 
one is accustomed to make ona monograph. For many of the 
sections viewed in this manner no praise is too high, while others 
are a little disappointing in their sketchiness. 

The plan followed in such a work is of no little importance, 
and it may be useful if we first indicate what this is, for in this 
way its defects and its advantages will be obvious. There are in 
all six parts, the first dealing with brain disease and including 
. circulatory troubles and local diagnosis, encephalitis, tumours and 

hydrocephalus. The second part deals with spinal cord diseases 
—myelitis, diffuse myelitis, diffuse cerebro-spinal disease and 
‘ circulatory troubles; the third part discusses bulbar diseases; 
the fourth, diseases of the meninges—cerebral and spinal; the 
fifth treats of nerve diseases and neuroses; and the sixth of 
nervous manifestations of general diseases. No doubt such an 
arrangement has much to recommend it. It is probably as 
comprehensive as any, and to say that it is unscientific in its 
arrangement is to.apply to it в criticism which is equally 
applicable to every systematic work on diseases of the nervous 
system that has yet been produced. And the retort generally 
made to such a criticism is no doubt true, viz., that the state 
of our knowledge of nervous disease, especially in its patho- 
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logical aspects, is not yet such as to permit of such a scientific 
work being produced. The arrangement used possibly leads 


occasionally to thé separation of intimates, as when Jacksonian . 


‚ 6pilepsy and so-called idiopathic epilepsy are found in different 
volumes, and, like misfortune, it occasionally makes strange bed 
fellows, as when tetanus and paralysis agitans are found on 


neighbouring pages. But in ‘spite of, such’ drawbacks the. 


arrangement is a clear and convenient one, and, as we have said, 
it is certainly comprehensive. 


We have thought it best йз order ‘to indicate the general. . 
'eharacter of the book to take one chapter, and by a brief reswmé . 


of its contents to show how complete and how well arranged it 
is. Taking as a good example the chapter on. syrmgomyelia, we 


find first of all а short but succinct history of this condition from . 


the first use of the word, in 1837, down to the time of publication 


of the work under notice, and in this is pointed out the curious ' 
anomaly that 16 was known as а pathological condition long. . 
` before symptoms were recognised as associated with it, and that . 


the clinical recognition of the disease has led to а reconsideration 
of at least some points in the physiology of the spinal cord.' The 


pathological anatomy of the condition is next dealt with, the 


appearance of the cord, the number ‘of cavities, their contents 


"and their walls are described &nd illustrated with & series of ' 


beautiful plates, and the relation of the cavities to the central 
canal is fully discussed, as well as the manner in which they 
arise. The condition as a clinical one is next considered, and 
a brief history of ‘its recent discovery i is given, and its symptoms 
both intrinsic, 4.e., peculiar to this condition, and extrinsic, those, 
so to speak, accidentally associated with it, are fully ‘set out. 
The former comprise the peculiar sensory dissociation, the.mus- 
cular atrophy and the trophic changes; the latter such conditions 
as frequently exist in other diseased conditions such as lateral 
sclerosis and posterior sclerosis. Differential diagnosis is next con- 
sidered: (1) From such diseases as usually show no sensory 
impairment, e.g., progressive muscular atrophy, myopathics, 
amyotrophic lateral sclerosis, cervical pachymeningitis, dissemi- 
nated sclerosis, tabes, chronic myelitis and’ compression of the 
cord by tumour or bone disease; and (2) from diseases in which 
sensory symptoms are predominant, e.g., neuritis, leprosy and 
hysterja. In this: part 18 introduced a subsection on the maladie 
de Morvan, in which are set out the different views held as to the 
relation of this' disease to syringomyelia and leprosy, and while 


no definité side is taken, it is, we venture to think, indicated that ' 


& 
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the authors regard the maladie de Morvan as merely а form of 


syringomyelia. The article is concluded with a short account 
of the etiology, the prognosis and treatment. Ha uno disce omnes, 
and if all are not equally good not one can be said to be bad. 


' Farther criticism than this is unnecessary except that we may 


say that the style is characterized by that dramatic clearness and 
force which brings the type of disease before the reader in all its 
vivid reality—a characteristic which is so happily evident in the 


. great bulk of French medical writing. The illustrations are good 


and copious, in no case unnecessary, and as a rule happily chosen 
to illustrate and complete the text, and the work as & whole is 
one in which the authors may have a just pride, and in which 
the reader will have unlimited enjoyment. 

James TAYLOR. 


Les Altérations de la Personnalité. Par ALFRED BINET, 
Bibliothéque Scientifique Internationale. Paris: Félix 
Alcan, 1892. 


Тнв author points out that of late years a large body of 
observers have been working at pathological psychology through 
hysteria and hypnotic suggestion. As researches have multiplied 
numerous discussions have taken place, not only as to the inter- 
pretation of facts, but as to the facts themselves. The author's 
object is not to bring forward his own observations, but to select 
out of the crowd of researches those which have received confir- 
mation at all hands, can be gathered into one synthesis, and which 
lead to one conclusion. The time is ripe for such an attempt, for 
it is a curious fact that a number of observers in various countries, 
working by diverse means with different ends in view, have con- 
sciously or unconsciously arrived at the same conclusion, namely, 
that underlying the mental phenomena of hysteria and suggestion 
is a peculiar alteration of consciousness, & doubling or rather а 
parcelling out of the ego. 

In working out his thesis M. Binet takes first, under the 
divisions of spontaneous and induced somnambulism, cases of 
dual consciousness, alternating in time. 

Spontaneous somnambulism is especially important as its 
phenomena are not influenced by preconceived notions on the part 
of the observer. In this condition the subject leads another 
psychological existence or second life, of which he has no 
memory on returning to the normal state, and in which he lives 
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the common life, being open to all ideas and perceptions, and has · 


no delusions. Two mental lives are thus lived side by side; in 
the first state there is no memory of the second and vice versa. 
Several celebrated cases are referred to. In Félida X., there was 
loss of memory of the second state when she was in her normal 
condition, but in the second state she had memory of both the 
normal and abnormal lives. A change of character also 
characterises this second condition, which may further be attended 
by sensory or motor defects, An observation of M. Proust makes 
known the important fact that the memory during induced 
somnambulism extends to events of the second state (spontaneous 
somnambulism). Во far these cases have been observed in 
hysterical patients only, but if changes in memory, which are 
always more easy to appreciate than those of character, be taken 
as the touchstone, the author thinks similar phenomena may be 
observed outside hysteria. 

In the next group of cases the second state is altogether 
different from the normal one; the subject is under the influence 
of one idea or group of ideas, and is unconscious of his surround- 
ings unless they fit in more or less with the preconceived idea 
which dominates his thoughts and actions. Mental activity is 
thus developed in one direction only. This activity has been con- 
sidered to be unconscious, purely reflex or machinal, without trace 
of conscious thought, judgment or imagination. The author does 
not accept this view and brings forward data to show the presence 
of consciousness. Subjects in this second stage may not be able 
to speak or comprehend speech, but in & patient observed by 
Charcot this was not the case, and by means of speech the nature 
of the patient’s delusion could be ascertained. The difference 
from induced somnambulism consisted in the spontaneity of the 
delusions which could not be guided at the will of the operator. 
In this class of cases there is dual consciousness, but the 
second state is attended with delusions. It is, therefore, more 
difficult in cases of this class to be certain whether, as in those of 
the first class, memory during the second state extends to all 
events of preceding phases of this state, but the occurrence of 
continuity of action during successive phases seems to prove that 
it does. 

Induced somnambulism or the hypnotic state constitutes from 
the psychological stand-point a new existence—it is the emergence 
of a new personality, In this form of somnambulism alterations 
of character are not observed, but the memory shows profound 
change ; first, the subject during the normal life can recall none of 
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the events of the hypnotic state, and secondly, whilst in the latter 
he remembers not only the events of former periods of somnam- 
bulism but also those of his normal life. Memory in the induced 
somnambulistic state is thus more extensive and also more exact 
as regards detail than in the normal life. In this respect spon- 
taneous and induced somnambulism correspond. 

The advantage of induced somnambulism is that it enables 
the experimenter to vary the conditions, and study somnam- 
bulistic phenomena more completely. It has thus been shown 
that the normal life and the somnambulistic state alternate with 
each other, and that during the former there is no memory of the 
events of the latter. Gurney has shown that though the subject 
in the normal is ignorant of the events of the somnambulistic state, 
and cannot recall them by any effort of the will; yet by putting a 
pencil in his hand, which is concealed from him by a screen, 
the. hand will automatically write words heard during somnam- 
bulism, and further will correctly finish an addition sum begun in 
the somnambulistic state. The hand writes; the subject is 
unaware of what is written. All the cases hitherto considered 
have this in common, that в set of psychological phenomena well 
co-ordinated amongst themselves form a group outside and apart 
from the normal consciousness. In natural somnambulism the 
new or secondary consciousness alternates with or replaces the 
normal consciousness; in the last experiment it co-exists with it. 

- Part ii. deals with double consciousness, and is entitled '* Oo- 
existent Personalities.” Double consciousness is met with under 
two conditions: (1) in hysterical anssthesin; (2) in strong con- 
centration of attention on one object. Activities may take place 
without the ordinary consciousness being aware of them, in the 
first in the ansasthetic regions and in their correlated nervous 
centres, and in the second in those parts of the body and their 
related nerve centres away from which the attention is directed. 
These secondary activities may show psychical characteristics 
(intelligence) and so come to form a secondary consciousness 
existing by the side of the normal one. Itis true that automatic 
actions occur frequently in ordinary life, but they are simply 
habitual actions, arise from frequent repetition of movements, 
rarely attain any marked degree of development, and are not there- 
fore well adapted for the present study. Hysterical anssthesia is 
to be regarded as a psychical anmsthesia arising from mental 
dissociation. This can be shown by experiment. In all dealings 
with hysterical patients due precautions must be observed in order 
to avoid making suggestions. Hypnotism is unnecessary. All that 
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is required is to place the anmsthetic limb, e.g., the hand, behind a. 
screen or behind the patient's back and to be careful not to speak 
to her. Then the hand will carry on single movements imparted 
to it, will assume the writing position if a pen be placed in 
it, and further, if it be passively made to carry out & writing move- 
ment, on letting it go the word or character may be written. 
If the hand has been caused to trace a word wrongly spelt, it 
may, strange to say, when it reproduces the word, be seen to hesi- 
tate at the wrong letter and either reproduce the mistake or 
correct it. Of all these moveménts, passive and active, the subject 
is entirely unaware. ' 

In some patients more complicated actions can be evoked than 
in others. Women, especially those who have been frequently 
hypnotised, are better subjects than men ; probably this is due to 
the difficulty of eliminating some form of suggestion. The above 
facts indicate that in hysterical anssthesia a real perception is 
gained by the patient, which does not, however, rise into the 
ordinary consciousness, and since phenomena of memory and 
judgment have been shown to occur, the existence is presumed of 
an intelligence different from the ordinary one and acting without. 
' knowledge or aid of the latter. 

In another form of experiment if the hysterical subject be. 
placed before some test types, but just beyond his distance of dis- 
tinet vision, although he cannot read them, his hand may auto- 
matically write them correctly. The author attributes this to. 
feebleness of the sensory (receptive) organs, and remarks that the 
“ threshold of consciousness" is in hysteria a relative term, exci- 
tations below & certain minimum of consciousness being registered 
unconsciously, and resulting in subconscious actions. 

The effect of attention is to exalt the sensibility of the senses 
engaged in the special work, to lower that of all others coinci- 
dently. The distraction resulting from attention is a temporary 
anesthesia; hysterical anesthesia. is a permanent distraction. 
In normal persons, however close the attention, actual anmsthesia 
is never produced. In the hysterical it is readily produced, and . 
according to Janet this results from “the restriction of the field 
of consciousness.” The secondary consciousness or personality 
produced in the above ways: (1) perceives sensations over ansms- 
thetic areas; (2) remembers phenomena of similar former states ; 
(8) seems to have & distinct personality; (4) responds extremely 
readily to suggestion. The identity of this secondary conacious- 
ness with that of somnambulism is shown by the state of the. 
memory. So far the most important conclusion reached is the 
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division or dissociation of consciousness, t.6., the juxtaposition of 
several psychological states which are never confounded together. 

Hysterical patients can often use an anesthetic limb, and 
contrary to what one would expect can write when their eyes are 
closed, and their right hand is completely anwsthetic. As under 
these circumstances they have no knowledge of what is passing, 
they judge of how much has been written mainly by lapse of 
time; thus, if asked to write one character & dozen times in 
succession they rarely succeed in writing it the correct number of 
times. The author explains these actions by (1) the preserva- 
tion of a good visual memory, and (2) the survival of the afferent 
impulses and motor images in a separate consciousness; he does 
not think that they can be explained by the theory of & sense of 
effort conditioned by the outgoing current. Some hysterical per- 
sons are unable to carry out any action without the aid of sight, 
attributed partly to feebleness of visual memory and poor develop- 
ment of secondary consciousness, partly to the fact that light 
appears to be a necessary physiological stimulus to the enfeebled 
nervous system. Though the primary and secondary conscious- 
ness are separated, yet experiments show that there are important 
connections between them, that they inter-act one on the other; 
for instance, an hysterical person asked to recall a name or date 
may be unable to do so, although it is on the tip of his tongue; 
in this case it may at once be written without his knowledge by 
his anssthetic hand, thus showing collaboration of the primary 
with the secondary consciousness, and that memory is more 
extensive in the latter. There is thus no abrupt demarcation, 
or suspension of all relations between the primary and secondary 
personalities ; each group of psychological ideas influences each 
neighbouring group, but is only itself cognizant of what is passing 
in its own domain. Although it has been so far assumed in 
order to make the argument simpler that the subject is entirely 
unconscious of what passes in the anzsthetic limb, this ideal is 
rarely attained. Any excitation of an ansmsthetic limb can arouse 
by means of suggestion conscious ideas; M. Binet thinks that 
this is accomplished through the intermediary of the secondary 
consciousness which then influences the primary one. Sensations 
produced in the anesthetic limb remain subconscious, but he 
shows by experiments that they may give rise to ideas, images, 
false perceptions or hallucinations in the normal consciousness, of 
whose real origin the subject remains entirely ignorant. 

The third part of the book deals with alterations of conscious- 
ness (of personality) produced by suggestion. 
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Fictitious personalities may be created by suggestion. Under ` 
the influence of the suggested personality the subject ceases to 
perceive the external world, and falls under an hallucination. 
Everything in harmony with the suggestion is evoked, and every- 
thing that contradicts it is inhibited, and passes out of conscious- 
ness, hence there is amnesia as regards the former life, so that 
the memories which represent the past existence and form the 
basis of the ego are temporarily effaced. A division of conscious- 
ness is thus made, and a new personality is formed. Two classes 
of patients exist: in the first their real personality is not lost 
sight of, but they cannot resist the ascendancy of the operator, 
the others are completély victims of the illusion suggested. Again, 
former stages in the life of the subject may be recalled, he may 
be thrown back into his condition at a past period of his life, and 
reproduce his behaviour at that age. From the psychological 
point of view these experiments show that ancient memories . 
which we. believe lost because we cannot recall them at will, live 
on in us; in other words, what we know of ourselves is only a part 
of what we are. This recall of phases of the past life by sugges- 
tion cannot be explained by the law of association of ideas, for 
if it could be there would be no need of suggestion to provoke 
the recall. Тһе author argues that if, then, the law of asso- 
ciation is not sufficient for this recall, it fails to fully explain the 
development of the mental Ше. Causes more profound of whose 
nature we are hardly aware act to gather up our ideas, percep- 
tions and memories into autonomous and independent syntheses. 

Passing on to the discussion of the interesting subject of 
systematised anesthesia by suggestion, by which term is meant 
the condition which results when a suggestion is made to the 
subject that he shall not perceive a certain object, the author 
compares this condition to that of spontaneous hysterical anms- 
thesia, the perception inhibited by suggestion having the same 
fate as sensations coming from an anesthetic area, and like them 
being relegated to a secondary consciousness. Certain facts show 
that the object inhibited by suggestion is really seen. (1) A square 
of red paper not seen (obediently to suggestion) calls up an after 
sensation of the complementary colour. (2) The subject is told 
not to see one out of a number of similar cards; if they are 
too much alike mistakes are frequently made, but no mistake 
occurs if “ invisible" be written across the card which is not to 
be seen. Perception and judgment must therefore be present, but 
are unconsciously exercised, and systematised anmsthesia is pre- 
ceded by a certain number of subconscious psychological processes. 
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All negative suggestions do not, however, act by means of a dual 
personality in this way, although they do so in persons who 
have been repeatedly hypnotised; in those hypnotised for the 
first time nothing of the sori occurs—a certain perception is ex- 
claded from the sphere of consciousness and that is all—and it 
must be conceded that much obscurity still surrounds the modus 
operandi of negative suggestion. In discussing spiritualism the 
author for obvious reasons feels obliged to restrict himself to the 
facts which consist in the unconscious movements executed by 
the so-called medium. He brings forward evidence of the existence 
of dual consciousness in mediums. The peculiar phenomena of 
spiritualistic manifestations which cause them to differ from those 
of double consciousness previously studied are due to the fact 
that the medium is not ignorant of the end in view, like the fore- 
going hysterical subjects, but is dominated by a powerful pre- 
occupation from his belief in spirits and in the possibility of - 
evoking them. He is thus placed under the most favourable 
conditions for suto-suggestion. Curiously, however, it is the 
secondary and not the primary (normal) consciousness which is 
' influenced by the suggestion. Whereas in previous parts of the 
book division of consciousness is due to hysterical anesthesia or 
to distraction, in this case it can be traced to auto-suggestion. 
The mental modifications are here more complex and less easy to 
describe than in the first two. 

M. Binet concludes: (1) That the elements which normally 
constittite the ego may be in a state of division or disaggregation. 

(2) A consciousness does not cease to accompany these ele- 
ments, although the primary ego loses knowledge of them. 

(8) Sometimes under exceptional conditions, pathological or 
experimental, these elements are organised into secondary per- 
sonalities. 

The foregoing will give some idea of the main argument and 
scope of the work. M. Binet, it will be seen, traces the condition 
of dual or multiple consciousness from the form in which it is 

‚ most easily observed—alternating states of double consciousness— 
to those more complex forms in which two or more distinct 
personalities exist side by side. He shows that this condition 
may occur spontaneously or be artificially induced. Dual con- 
sciousness seems to exist in а more complete and highly developed 
form when it occurs spontaneously. So far as can be judged due 
care has been exercised not to admit any observations into the 
book which are not well authenticated. The whole of the inves-: 
tigation into dual consciousness during recent years, the main facts 
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of which are given in this book, is exceedingly important from the 
new light thrown upon the nature of consciousness. Under the 
conditions mentioned, hysteria and somnambulism, there seems 
to be a firm basis of fact for the splitting up of consciousness into 
subordinate parts. To what extent may this subdivision of the 
mind occur under normal conditions? Бо far it has been shown 
to appear in only & rudimentary and imperfect form during con- 
centrated attention in normal persons. One of the most important 
features of these researches lies in their bearing upon the nature 
of hysterical anesthesia, as has been mentioned above. 

It only remains to be said that the book gives a most clear 
and concise account of a difficult subject. The author has mar- 
shalled his facts in orderly sequence so that the reader can readily 
follow and appreciate the line of argument, and the work is one 
which will amply repay a careful perusal. ' 


J. Miogmmnnu CLARER. 





Recherches Cliniques et Thérapeutiques sur L’ Epilepsie, 
L’ Hystérie, D'Idiotie et L’Hydrocéphalie. Par 
BOURNEVILLE, Médecin de Bicêtre, avec la collabora- 
tion de MM. Вохсосвт, CORNET, LENOM, JULES 
Norr, et P. SoLLIER. Vol. xiv., avec 89 figures dans 
le texte et une planche. Paris, 1894. 


Tam book is divided into two parts. The first gives an account 
of the work that has been done at the Bicétre and Fondation 
Vallée during the year 1898; the second consists of eight essays 
by Dr. Bourneville and his assistants on subjects of special 
interest. 

Dealing with the first part we find that various improvements 
have been made in the mode of teaching the children, especially 
with reference to the education of the eye, the hand, and the 
faculty of attention. During the year 122 cases were received, 
15 died, 83 were discharged, 4 were transferred to other parts 
of the Bicétre, and 5 escaped, leaving on December 31, 1898, 
512 patients. The causes of death are related, and a table 
giving the weights of the thymus and thyroid glands is of great 

- interest. The Fondation Vallée is overcrowded, and contains no 
legs than 131 children, but & project is on foot to increase the : 
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size of it by building a pavalion capable of accommodating 100 
more patients. In this institution, too, various improvements in 
the mode of teaching have been made, and exercises for improving 
the power of the hands and legs have been added. 

One of the most important and at the same time interesting 
essays in the clinical part is that by Dr. Bourneville himself, who 
contrasts the surgical with the educational treatment of idiots 
and imbeciles. He analyses eighty-two cases in which craniec- 
tomy has been practised, and comes to the conclusion that the 
results have been slight or doubtful. The operation has been 
performed by Dr. Lannelongue with the idea of giving free scope 
to the brain by weakening the resistance of the cranium. He 
supposes that microcephaly, a generic term under which he 
describes the different forms of idiocy, is due to premature 
ossification of the cranial sutures. Dr. Bourneville goes care- 
fully through & series of twenty-two cases, in three of which 
craniectomy had been practised, and finds no sign of premature 


. synostosis, and he concludes that Dr. Lannelongue’s theory is not 


borne out by pathological anatomy. Moreover, lesions of the 
brain, which are often found, cannot -benefit by the operation. 
Dr. Bourneville then relates eleyen cases in which educational 
treatment alone has been carried out, and shows very clearly 
that more good will be effected by this treatment than by 
craniectomy. 

An essay by Bourhavillé and Cornet on thirty cases of 
epilepsy, treated by subcutaneous injections of testicular fluid, 
is also very instructive. Excluding two cases who did not 
undergo the full treatment, there remain twenty-eight who were 
injected with the fluid for a period of six weeks to two months. 


, According to M. d'Arsonval, if at the end of six weeks there are 


no results in the treatment of epilepsy, it is useless to prolong it. 
Of the twenty-eight patients eight had в slight diminution in the 
number of their fits, while the remaining twenty had a larger 


.Bumber than before. In no case had there been amelioration of 


the mental condition. The weight was taken before and after 
the treatment in each case; unfortunately in several cases the 
weights have been mislaid, but of ten patients in which these 
were preserved there was found to be am increase in six, a 
diminution in three, and no change in one case. 

A long essay of nearly two hundred pages on ‘some forms of 
hydrocephaly, written by Drs. Bourneville and Noir, is interest- 
ing. The authors distinguish three forms, viz., simple hydro- 
cephaly, scapho-hydrocephaly, and symptomatic hydrocephaly, 
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and give tbe histories of nineteen cases, eleven of which 
illustrate the first, five the second, and three the third form of 
the disease. The symptoms generally found are fully described, 
and the condition mentally, as to language, will, the instincts, and 
moral and social sentiments, is well delineated. According to 
the ‘authors, in most cases the effusion of fluid takes place some 
months after birth, and the child, to all appearance in a normal 
condition of health, is suddenly taken with meningitis or convul- 
sions. Gradually the head increases in size until the age of 4 or 
5 years, when its greatest dimension is reached. Death usually 
takes place between the age of 8 and 6 years from broncho- 
pneumonia or meningitis. As regards the etiology, all cases of 
chronic hydrocephalus have as predisposing causes nervous 
diseases, mental maladies, and alcoholism; the exciting causes 
being chiefly chronic inflammation of the intra-ventricular 
meninges or compression of the vessels of the base of the 
brain by the development of & tumour. The authors do not 
believe that treatment by trepanning and drainage is of any 
use, as the result in most cases is fatal; treatment by compres- ' 
sion of the head, daily friction with. mercurial ointment, and the 
administration of calomel, aided by the use of salt baths, massage 
of the limbs, and tonic medicines, being far more successful. 

The book is profusely illustrated with wood-cuts of many 
skulls and brains, and of a few patients who have been under 
treatment, and shows that Dr. Bourneville and his assistants 
continue to do much excellent work in their department of the 
Bicétre. 


Егютонив Ввлон. 





Psychiatrie für Aerzte und Studierende. Prof. TH. ZIEHEN. 
Berlin: F, Wreden, 1894. Pp. ix. 470. 


In this work, which forms one of a series of medical text- 
books, the author treats diseases of the mind on the basis of the 
psychological doctrines laid down in his “ Leitfaden der physio- 
logischen Psychologie,” of which an English translation has 
appeared. One of the marked features of that book was the . 
thorough-going adherence'to what the author called the “ asso- 
ciation psychology of the English,” though his system was 
distinguished from that of English psychologists by the importa- 
tion of-the Herbartian notion of the mutual strengthening or 
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inhibition of ideas to which the name of “ constellation” was 
given. The first part of the present book, entitled general 
psychology, extends over 150 pages, and is devoted to an account 
of the author’s psychology with its application to the analysis 
of abnormal mental symptoms, and it is this part of the book 
which will be chiefly interesting to neurologists. In it mental 
symptoms are considered under five heads as disturbances of 
sensation, of memory images, of intellectual feeling tone, of 
association of ideas, and of action. Under the first heading 
illusions and hallucinations are chiefly considered, the latter 
term being limited to those cases in which there is no actual 
stimulus external to the body. A novel feature is the division of 
both illusions and hallucinations into two groups: those in 
‘correspondence with the general content of consciousness, and 
those which have no relation to this content, but arise out of 
latent or half-forgotten memory images. It is doubtful whether 
this division, though corresponding toa psychological distinction, 
is one of practical value. 

The section on affections of memory images is chiefly devoted 
to word blindness and deafness, and these conditions support the 
author in the opinion expressed in his former book, that the 
memory images have a physical basis different from that of the 
original sensations—a view which is gaining ground among 
psychologists. 

In the section on affections of intellectual feeling tone, exalta- 
tion, depression, and other emotional conditions are considered. 
Much importance is attached to irradiation of feeling tone, 
whereby one element of & mental complex with a pronounced 
painfal or pleasurable tone of feeling transfers this tone to the 
whole. 

The next section, on disturbances of association, is an impor- 
tant one. The relation of increased or lessened rapidity of the 
flow of ideas to the state of feeling is considered at some length, 
being of importance in its bearing on the classification adopted 
later by the author. The subject of incoherence or dissociation 
of ideas is treated in a specially interesting manner; incoherence 
is regarded as frequently secondary to other psychopathic con- 
ditions, such as increased rapidity of flow of ideas, hallucina- 
tions or delusions, violent emotions ог weak-mindedness; but the 
author insists on the existence of a primary dissociation, depend- 
ing on a disturbance of association paths. Such cases of in- 
coherence are analogous to those cases of aphasia caused by 
lesions of paths connecting different centres, which may indeed 
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be regarded as special forms of primary dissociation. This 
primary dissociation may affect not only the train of ideas, but 
may occur between the sensation and idea causing defective 
orientation in regard to surroundings, or it may осоп: between 
the ideational and motor elements, giving rise to incoherence 
of action. 

In the section on morbid actions, the author refuses to regard 
such actions as dependent on disturbance of any special will 
process, and sees in them only the natural outcome of the dis- 
turbed sensory or ideational processes. 

In the chapters on diagnosis, ætiology and therapeutics, the 
author shows his close acquaintance with the more practical side- 
of his subject. The chapter on diagnosis has an excellent out- 
line of symptoms as a guide to the examination of patients. 

The chief interest, however, of the latter half of the book 
wil be found in the classification adopted. This differs! con- 
siderably from those most usually met with in England, and 
chiefly in the treatment of the simple or primary forms of insanity. 
Professor Ziehen takes the psychological distinction between 
cognition and feeling as the basis of his classification. The 
term “mania” is limited to cases in which the general tone of 
feeling is altered in the direction of pleasure, a condition the true 
opposite of melancholia, when the alteration is in a painful direc- 
tion. In both mania and melancholia the change of feeling is 
primary and the intellectual disturbance present is secondary to 
the state of feeling. И 

Cases, оп the other hand, in which the primary апа domi- 
nating disturbance is of the cognitive side of mental life, form в 
group to which the name paranoia is given, and this includes 
many, if not the majority of the cases which in England would be 
labelled “mania.” This has four chief sub-groups: acute and 
chronic simple paranoia, acute and chronic hallucinatory paranoia. 
‘In the latter forms illusions and hallucinations are the chief 
symptoms, delusions developing from these, especially in the 
chronic variety. In the simple forms delusions predominate, 
chronic simple paranoia corresponding to the chronic delu- 
sional insanity of English writers. These four chief forms have 
their varieties : acute hallucinatory paranoia, for instance, having 
varieties depending respectively on the predominance of increased 
or lessened rapidity of mental processes, of incoherence, of: 
exaltation, or of depression. 

The book concludes with an excellent series of plates illus- 
trating the various types of insanity. Professor Ziehen may be 
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congratulated on this addition to the text-books of insanity. It 
is valuable especially for the general coherence which has been 
given to one of the most confused branches of medical knowledge, 
and this coherence is mainly due to its foundation on the basis 
of a systematic psychology. Whether this psychology is'& true 
psychology is another matter. Whatever views may be held 
about it it must be acknowledged that it may form & useful basis 
for the study of mental pathology. 
| W. Н. Б, Rivers. 





Hérédo-Ataxie cérébelleuse. · Par le DoorguR PAUL LONDE. 
Paris, 1895. Battaille et Cie. By J. A. Ormerod; M.D. 


Tars is an interesting monograph on a disease which, as yet, 
is little known. The author begins his work by remarks on 
.* family " diseases, and more particularly family diseases of the 
nervous system. Ву a family disease we are to understand one 
which tends to attack many members of the same stock, and 
particularly, it would appear, members belonging to the same 
generation, and which depends not so much on extrinsic causes, 
whether these be intra-uterine or subsequent to birth, ав upon a 
fault inherent in the germ or introduced into it by procreation. 
Attempts to classify such diseases according to the rough ana- 
tomical divisions of the nervous system (cerebrum, medulla, cord, 
nerves, &c. do not give very satisfactory results; hence the 
author sketches out в classification based on nervous functions 
and on the “ systems " of fibres and centres connected with such 
functions. Thus the cerebral motor system (highest motor 
neurons) is affected in the diplegia of Freud and Little, and in 
the spastic paraplegia of Strimpell; the spinal and peripheral 
motor system in certain forms of muscular atrophy; the cerebello- 
spinal system, which is devoted to the function of equilibration, 
in Friedreich’s disease, and in hereditary cerebellar ataxy. 

This name (hérédo-atazie cérébelleuse) proposed by Marie, 
who collected and critically studied cases of the disease, is in- 
tended to indicate three main facts:—(1) That it is a family 
disease ; (2) That ataxy, or at least the staggering gait known 
as cerebellar ataxy, is a leading symptom; (8) That the lesion is 
in the cerebellum. By this last factor it is distinguished from 
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Friedreich’s disease, where there is also a family ataxia, but where 
the lesion is spinal. Yet the two diseases are closely related ; 
both consist in a degeneration of the cerebello-spinal system, 
beginning in Friedreich's disease at the spinal end, in the present 
disease at the cerebellar. This is illustrated in Menzel's case, 
wherein both spinal cord and cerebellum were degenerated; the 
two diseases here co-existed, or rather were exhibited in their 
proper pathological unity. 

The description of the disease is based on the following cases, 
of which the author gives details'in an appendix. | 

A. Cases collected by Marie; viz., 2 recorded by Fraser 
(Glasgow Medical Jowrnal, 1880), 8 by Nonne (Arch. für Psy- 
chiatrie, 1891), 8 or more by Sanger Brown (ВвАтн, vol. xv., 
1892), 8 by Klippel and Durante (Revue de Médicine). 

B. Original cases; 1 by Brissaud and the author (Revue ` 
Neurologique, 1894), 2 by the author (Revue Neurologique, 1894). 

О. Doubtful cases; 2 by Erb (Neurologisches Centralblatt, 
1890), 2 by Seeligmüller (Archi für Psychiatrie, vol. x.). 

There is also the case (just mentioned) by Menzel (Archiv 
für Psychiatrie, 1891); and some extremely doubtful cases by 
Hervouet (Gazette Médicale de Toulouse, 1891) and by Botkin 
(Revue Médicale de Moscow, 1888). 

The leading fact in the etiology is the family predisposition. 
How this predisposition is brought about we know not. Tubercle 
appears to be not infrequent in such families, and, as in Fried- 
teich’s disease, parental alcoholism has been noticed, though 
whether this is really a cause remains doubtful. Parental syphilis 
and parental consanguinity do not appear as causes. Little is 
known as to exciting causes; neither traumatism nor infectious 
diseases have, in the author's opinion, much influence; in one 
case (Nonne) the disease followed exposure from shipwreck. The 
age ab onset is comparatively late, usually after twenty; in one 
case it was past forty. This may explain why the disease 
appears in successive generations more frequently than does 
Friedreich’s disease, where the earlier onset is more likely to pre- 
vent marriage. As to the relative frequency of occurrence in 
male and female, and of transmission through male or female, we 
can as yet hardly be certain. 

Stated generally, the symptoms are as follows:—An un- 
steadiness in walking and standing appears gradually and slowly 
progresses, being sometimes accompanied by pains in the legs 
and loins; after a variable time (usually one to three years); the 
movements of the hands become uncertain, and the speech and 
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the eyes become affected in & manner that will presently be de- 
scribed. The tendon reflexes are preserved or exaggerated ; 
sometimes there is actually contracture of the limbs. The mind 
sometimes deteriorates. The disease is progressive, though there 
may be remissions ; death is mainly due to intercurrent disorders. 

The author proceeds to a more minute description. 

Motor Symptoms.—The gait is cerebellar, $.e., the patient 
walks with feet apart, swerving and swaying from side to side, as 
if intoxicated. This is mainly due to difficulty in maintaining 
the equilibrium of the trunk, but. there may also be, particularly 
in advanced cases, а true inco-ordination of movement in the legs. 
In standing there may also be unsteadiness, but this is not in- 
creased by closing the eyes (no “ Romberg’s symptom’’). The 
earliest defect in movements of the hands is a wavering or hesi- 
tation as the hand nears its mark; then a tremor or oscillation 
which shows itself towards the end of a voluntary movement. 
Fine actions, particularly that of writing, are the first to suffer 
distortion ; later a tremor affects coarse movements, such as that 
of lifting а cup. Apart from this tremor of the hands, which may 
be compared to that of disseminated sclerosis, the patient ex- 
hibits involuntary jerky movements, like those of chorea, in his 
limbs, trunk, head or face. Another peculiar motor symptom is 
a prolongation of muscular contraction, Bo that the patient can- 
not, when he wishes, let go an object he has once grasped.. The 
face exhibits what may be called an exaggeration of associated 
movement. Thus, during any natural facial movement, but 
particularly while speaking, the occipital frontalis is thrown into 
violent action, and the eyes open widely, so that the patient has 
a staring, astonished look; the naso-labial fold becomes exagger- 
ated, the mouth may even е, drawn into a tetanic grin. The 
speech is remarkable—not syllabic, nor hesitating and elisive ; 
but jerky and explosive, words and ‘syllables {being brought out 
with sudden and unnecessary vehemence. The voice ig usually 
low, guttural and monotonous; or it may break suddenly into high 
notes. The head is unsteady, particularly when the patient is 
excited; or there may be a definite spasm of the neck-muscles, 
causing torticollis. In some cases there has been marked vertigo. 
The tendon reactions are normal or exaggerated; the muscular 
sense is normal, the muscular strength is normal. 

Sensory disturbances, if present at all, are vague and subjective, 
é.g., headache, pain in the loins, numbness in the legs, in one 
case shooting pains. __ | 

Trophic disturbances are practically absent ; it seems doubtful 
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whether spinal curvature and club-foot may not sometimes occur. 
The expression (except for the over-action of the facial muscles 
just mentioned) 18 dull and dejected ; memory and intelligence 
are sometimes dulled, the disposition may be irritable. 

Remarkable ocular symptoms may occur; thus, as regards the 
fundus oculi, optic atrophy of very various degrees has been ob- 
served, and its concomitants, amblyopia, and contraction of the 
field of vision. As regards ocular movements—during fixation 
there is & sort of instability of the eyeballs, a condition of 
irregular, jerky movement, resembling the choreiform move- 
ments of the limbs rather than true nystagmus. In several in- 
stances there has been a paresis of the R. external rectus, some- 
times of the R. superior rectus. Sanger Brown noted & peculiar 
droop of the upper eyelid, existing only when the face was at 
rest, and giving place during animation of the face to overaction 
of the levators and occipito-frontalis, which causes в peculiar 
stare, There are no particular visceral troubles; menstruation 
comes on late, probably from a general backwardness of develop- 
ment; certain difficulties of deglutition and of micturition re- 
corded by Sanger Brown are explicable (our author thinks) by an 
ataxia of the muscular movements concerned, in fact, ataxia and 
instability constitute the keynote of the symptomatology. 

А few remarks, which must be regarded as provisional, are 
made as to the possible stages and varieties of the disease. There 
may be prodromata of a vague character, ‘‘neurasthenic” they 
may be called; the first stage (ataxia) is marked by the reeling 
gait; the second (astasia) by such increase of ineo-ordination as 
prevents walking or standing alone, and by the appearance or 
aggravation of the disease in the hands; the third (impotence) 
by general helplessness and disability from aggravated ataxia, 
rigidity, optic atrophy, &c. The author thinks that two principal 
forms may exist, consisting of ataxia with, and ataxia without, 
ocular symptoms, and that there may be also characteristics 
special to each family, such as the peculiar ptosis noticed by 
Sanger Brown, the facial asymmetry, mental deterioration, &c., by 
Nonne, vertigo by Fraser, hysteria by himself. 

About the pathology much remains to be learnt. Our author 
holds, with Marie, that the essential anatomical fact is atrophy 
. of the cerebellum. But there àre only a few post-mortems, those 

by Fraser, Nonne, Menzel. Nonne found a widespread atrophy 
of the nervous system ; Menzel’s case showed degeneration of the 
cord as well as of the cerebellum. Still (as is pointed out in a 
chapter on the physiological pathology) the rough resemblance 
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between the main symptoms of this disease, and those produced 
by other lesions, experimental or morbid, of the cerebellum, 
serves in some sort to designate the cerebellum as its seat. So 
far as we yet know, the character of the lesion is a pure and 
simple atrophy or disappearance of nerve elements, and therein 
differs from the cerebellar atrophy which follows traumatism or 
infectious diseases, wherein is found evidence of old meningitis 
and a sclerosis of the nervous centres from overgrowth of inter- 
stitial connective tissue. \ 

The differential diagnosis frofn other kinds of family nervous 
diseases is considered. Obviously the nearest relative is Fried- 
reich's disease. To save space we may, perhaps, refer our 
readers to a previous number of Bram (vol. xv., 270), for the 
clinical resemblances and differences of the two diseases. Dr. 
Londe lays special stress on the condition of the knee-jerks— 
absent in Friedreich's disease, present or exaggerated in heredi- 
tary cerebellar atrophy. Whether the knee-jerk is invariably 
absent in Friedreich’s disease pure and simple we are not pre- 
pared to affirm. But, however that may be, we welcome as most 
suggestive the theory he advances, that both diseases consist 
essentially in a family tendency to degeneration of the cerebro- 
spinal system, which strikes in the one disease mainly at the 
cerebellum, in the other mainly at the cord, and may sometimes, 
as in Menzel’s case, involve both organs together. 





Herter and others on Intestinal Putrefaction in Certain 
Neuroses. 


HERTER refers to his previous researches on intestinal putre- 
faction in epileptics,? and says that further researches have shown 
that excessive putrefaction in the intestines is met with in a 
variety of morbid states. 

To determine the amount of this putrefaction he now makes 
use of Baumann’s discovery that the various aromatic substances 
resulting from this putrefaction are after absorption eliminated 
through the urine as ethereal sulphates, and his observations are 
based on the quantitative estimation of these products. 

In forty cases of epilepsy, two-thirds of the cases of grand mal 
showed distinct evidence of excessive putrefaction ; in a few cases 
1 New York Medical Journal, January 27, 1894. 
3 Ibid., September 3, 1892, 
VoL. XVIII. 28 
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the excess seemed to correspond with the number of seizures, and 
reduction of the sulphates by treatment seemed to diminish the 
number of attacks. 

Five out of eight cases of melancholia showed an increase of 
sulphates, but the author questions whether the increase might 
not be due to partial starvation, which is often present in these 
cases, for it is well known that inanition increases the putrefactive 
products. 

In two cases of typical mania the sulphates were normal. 

In six out of eight cases of chronic Bright’s disease there was 
a marked increase of ethereal sulphates, and a considerable excess 
in many cases of simple snæmia, though in many the amount was 
normal. 

In intestinal indigestion there was often an excess of putre- 
faction, and in intestinal flatulence, perhaps related to chronic 
catarrhal inflammation in the duodenum, indigo- blue was 
frequently met with in the urine. 

* Many of the symptoms were related to the disturbances of 
nutrition that resulted in excessive elimination of uric acid, such 
excess being frequently found in intestinal indigestion associated 
with an excess in the ethereal sulphates, or with indigo-blue, or 
existing by itself." 

The author suggests that the symptoms depend, to a large 
extent, upon the action of substances formed in the intestine 
during the putrefaction of proteids coincidently with the forma- 
tion of the aromatic substances. 

Excess of ethereal sulphates in the urine is evidence of 
excessive putrefaction of proteids in the intestine except when 
there is suppuration without free drainage ; or except when certain 
drugs, as creasote and salol, are being given. 

` The regular occurrence of more than a trace of indigo-blue in 
the urine is pathological; it does not vary in proportion to the 
` ethereal sulphates, but is due to a special form of putrefactive 
decomposition. : 

Intestinal putrefaction has as its most common symptom 
intestinal flatulence, but is not related to epigastric pain or tender- 
ness, emptiness, or nausea, 

Constipation and starvation increase putrefactive products in 
the urine, and epilepsy, acute melancholia, and chronic Bright's 
disease, are usually associated with excessive intestinal putrefac- 
tion. 

Drug treatment of this putrefaction is unsatisfactory; but а 
diet of raw beef and milk, and the exclusion of vegetable nitrogen 
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did good, and such diet reduces the excess of uric acid observed in 
many cases of intestinal indigestion, and part of the relief might 
be due to this. 

‘Treatment of the intestinal condition was useful in epilepsy, 
and begun early in children might prevent the establishment of 
the.epileptio habit. 

Among those who spoke in the debate which followed the read- 
ing of this paper, Dr. L. C. Gray had got good results with a 
combination of salol, bicarbonate of sodium and pancreatin, and 
used algo calomel and subgallate of ‘bismuth, and Rochelle salts, 
in small doses for a long time. He regretted that the author had 
not given the amount of uric acid he found in these cases, as in 
his own cases, where patients were put upon а nitrogenous diet, 
there was always an excess of uric acid, and dietetic treatment 
had not given good results in his hands. 

Dr. C. L. Dana had also found an excess of uric acid in almost 
. all cases, but his treatment had been unsatisfactory. Не recom- 
mended naphthalin for neurasthenic headaches to the extent , 
of 60 to 80 grs. in & day. 

Dr. W. H. Thomson agreed as to the frequent presence of 
intestinal derangement in epilepties, and their improvement when 
1t was corrected. 

He had not found any diet-list of use, but he believed in 
salol, or bismuth with benzoate of sodium. 

Dr. L. Emmett Holt had had experience of intestinal indigestion 
in children, and for this he cut off carbohydrates and put them on 
a milk and meat diet, with an occasional dose of calomel when 
improvement was rapid. 

MAOPHERSON,! writing on disinfection in some forms of acute 
insanity, notices the very powerful effects of purgatives in abort- 
ing or cutting short attacks of recurrent insanity, and the very 
frequent association of gastro-intestinal troubles with melan- 
cholia, and argues that certain poisonous ptomaines resulting from 
putrefactive changes in the intestines might get into the circu- 
' lation and so affect the nervous system. 

He accordingly, in such cases, began by washing out the 
stomach and clearing the bowels with calomel with or without 
otHer purgatives, and on the second day of treatment adminis- 
tered naphthalin, which he prefers to naphthol.  Nitrogenous 
food was also as far as possible eliminated from the dietary, and 
peptonised gruels given in place of custards. He gives details of 
four cases and a summary of his results in some thirty cases. 


! Journal of Mental Science, January, 1898. 
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Anwmia was prevented or removed to a very marked extent. 
Weight generally increased steadily. Pigmentation and dryness 
of the skin disappeared. Sleep was promoted and became natural 
and refreshing, and this occurred even when sulphonal had pre- 
viously failed, and he thinks that the naphthalin suppresses the 
causes that prevent normal sleep. 

Some mild melancholias were cut short, but more severe cases, 
though not shortened, were greatly improved, as “the mental 
distress and motor restlessness of melancholia rapidly disap- 
peared, the suicidal cases became quieter, and the tendency to 
impulse in all the cases was almost entirely removed,” and he 
claims for the treatment that it modifies the prominent trouble- 
some and distressing symptoms of acute melancholia, and enables 
one to dispense with the use of sulphonal and hypnotics, | 

SmGzR finds that there is a distinct connection in time be- 
tween excessive intestinal putrefaction and certain skin diseases, 
such as urticaria, acne vulgaris, and pruritus. That the two 
sets of troubles frequently appear together and may disappear 
spontaneously together, while treatment-of the intestinal trouble 
: has an undoubtedly beneficial influence on the skin trouble. Не 
agrees with Herter and Macpherson in estimating the amount of 
intestinal putrefaction present from the quantity of aromatic sul- 
phates passed in the urine, and he thinks that excessive intestinal 
putrefaction is not infrequently present without other obvious 
signs of dyspepsia. . 

While indican is often in excess in the urine in idiopathic 
urticaria, it is not met with in the erythema due to parasites, ёс. 

He has derived great advantage from the internal adminis- 
tration of menthol, which acts as an antiseptic, anti-fermentative, 
tonic and digestive, while purgation alone does no good. 

He considers that the products of intestinal putrefaction are 
absorbed into the blood and come to the skin and act either on its 
vessels or its nerves. 

Whatever the explanation, the skin troubles are connected 
with the digestive troubles, and give us a means of estimating 
their extent. 

FaEUND, whose paper on “ Autointoxikations-Hrytheme " 
follows that of Singer, has apparently had very similar expe- 
riences. He has also seen the use of calomel produce good effects 
on the skin, but on the whole he prefers ol. menthe. pip., which, 
in his hands has quickly caused indican to disappear from the 
urine, and rendered the stools free from odour. 

! Wiener Klinische Wochenschi ift, Jan. 18, 1894. 
2 Ibid., prev. ref. p. 39. 
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As to Herter’s original researches on intestinal putrefaction 
in epilepsy, I have already said in Bram (spring and summer 
number, 1893, pp. 252 to 256) that he is in my opinion mistaking 
an effect for a cause, and that the uric acid, which, by its effects 
on contraction of arterioles and blood: pressure deranges the 

. cerebral circulation and produces the fits, interferes at the same 
time by contracting the arterioles and hindering the.circulation, 
with gastro-intestinal digestion and allows putrefaction to take 
its place. . 

So that the fits and the intestinal putrefaction are two results 
of an excess of uric acid in the blood, and this accounts for their 
being seen together, and also for the excess of uric acid in the 
urine which Herter acknowledges 1s often found with them. 

Exactly the same argument will apply to melancholia and 
Bright’s disease, in both of which there is an excess of uric 
acid in the blood, causing that most common symptom in these 
diseases —high blood pressure. | 

Then, again, I have repeatedly pointed out that obstructed 
capillary circulation in the skin similarly produced, may account 
for numerous alterations in the function and nutrition of the 
skin from mere paleness and dryness, eruptions, &c., up to Ray- 
naud’s disease, atrophy and destruction; so that I can easily 
account for the relation observed by Singer between intestinal 
putrefaction and certain skin eruptions; here again we have two 
results of the same cause, and for several years past I have been 
treating diseases of the skin by clearing the blood of uric acid, 
and so improving its circulation. 

The one thing common to all these conditions, call them 
neuroses or what you will, is obstructed capillary circulation and 
high-blood pressure, and, if I am right in my interpretation of the 
facts, it is common to them all, because it is the cause of all. 

The obstructed circulation is in every way proportional to the 
amount of uric acid in the blood and urine, and is almost certainly 
due to an excess of this substance in the blood stream; all the 
other symptoms and phenomena are the result of this, and may 
consequently occur together, in various combinations. 

Thus in migraine there is not only headache but also cold 
skin and extremities, scanty saliva and urine, fotid motions, 
mental obscurity and depression, deficient excretion of water from 
the lungs, all these being results of obstructed capillary circula- 
tion, and this, again, is the result of an excess of uric acid in the 
blood, as is shown by the fact that all the circulatory troubles 
and symptoms are proportional to the excess of uric acid that is 
passing in the urine. 
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And the migraine and all its concomitant signs in the skin and 
extremities, glands, intestines, kidneys, brain and lungs, can be 
completely prevented by diminishing the intake and formation of 
uric acid, so that there is no excess in the body available for 
solution in the blood, and this can be done by diet, without the 
. use of any drug whatever. 


So that, while there is no doubt that these observers have, 
been able to do good in these cases by attacking the intestinal . 


' condition, this is simply due £o the fact that every improvement 


in digestion and absorption of food means a fall in the alkalinity 


of the blood and a diminution of the uric acid it can hold in solu- 


tion, just as dyspepsia, however caused, means a rise in the alka- , 


linity of the blood and an increase of the urate it holds in solution, 
so long as there is & supply of the substance in the body to be 
dissolved. In а word, the intestinal condition, though a result of 
excess of urie acid in the blood, tends, when it has come into 
existence, to keep up that excess, and make matters worse. 

But none of these results prove that the epilepsy, headache, or 
melancholia on the one hand, or the skin troubles on the other, are 
due to the intestinal putrefaction. The only simple and complete 
explanation is that all these things are alike the result of one 
cause—the altered circulation which is common to all the organs 
of the body. ` 

І can easily understand the good results obtained by Maepher- 
: gon, for the calomel cleared the blood of uric acid, and the improv- 
ing digestion tended to keep it clear, while the lowly nitrogenous 
diet introduced little or no fresh uric acid into the body. My 
researches on the causation of anemia also completely explain 
both its presence and its rapid cure in his cases. 

Herter’s results with meat and milk are more difficult to under- 
stand, ав meat introddces additional uric acid; and this had, 
apparently, been noticed by others, who failed to obtain good 
results with meat; but, as I have also pointed out, a dose of uric 
acid may cure а uric acid headache, because it raises the acidity 
for a time, and throws urio acid out of solution in the blood. 
Herter himself specially notices the plus excretion of uric acid in 
the urine that is frequently found with excessive intestinal putre- 


faction, but he has not had my experiences of the effects of uric - 


acid on the circulation, and so he draws what I believe to be 
an erroneous conclusion from these researches, as well as from 
his original investigations on epilepsy, which were undertaken to 


test the truth of my statements as to the excretion of uric acid in 


that disease. 
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For further facts and cases bearing on these points I must 
refer those who may be interested to the second edition of my 
work on,“ Uric Acid ın the Causation of Disease,’ where I think 
they will find an explanation of the observed facts, accounting for 
the time relation between these disturbances, as well as for their 
connection with very numerous disease processes having a similar 
origin. 

Since the above was writien,-Drs. Herter and Smith have 
published a further paper on excessive intestinal putrefaction,? 
and I'am interested to see that in this they have much more 
to say about uric acid, and indeed acknowledge that it may 
cause several of the symptoms they are speaking of, quite apart 
from any excess of intestinal putrefaction, so that they are led to 
recommend the treatment of uric acid; and, though I cannot 
agree with their mode of treating it, I am glad to see that they 
are coming to acknowledge its power. I will merely point out, in 
conclusion, that the calomel, which several of these authors find 
so useful, does not act as a direct intestinal antiseptic; but, form- 
ing an insoluble compound with uric acid, it clears the blood of 
that substance, with the result that a free circulation with natural 
secretion and healthy digestion and absorption throughout the 
whole intestinal tract is again possible; and not the intestines 
only are affected, but every tissue throughout the whole body 
participates in the improved circulation and its results, so that 
you get diuresis diaphoresis, increase of saliva and of water given 
off from the lungs; as well as an improved cerebral circulation and 
consequent removal of the “© neuroses”; and similar results follow 
the taking of calomel, whether given for excess of intestinal putre- 
faction or in more normal conditions. 

A. Hara. 





Theodor Kaes on the Medullated Nerve-Fibres of the 
Cerebral Cortex. (Archiv fur Psychiatrie, xxv. Bd., 3 Heft, s. 
696.) 


This contribution concerns the comparative degrees of abund- 
- ance of medullated nerve-fibres in different parts and layers of 
the human cerebral grey cortex, and in some measure also deals 
with these as influenced by. age. 


1 This is now out of print, but a third edition is in course of preparation. 
з New York Medical Journal, June, 1895. 
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The results given in this paper are limited to those drawn ' 
from minute examination of the brains of two men, of a some- 
what inferior class of society, dying of acute phthisis—one at the 
age of 18 and the other at that of 38. 

Although brain-weights at different ages show that the growth 
of the brain, as indicated by weight, has nearly attained its 
completion by the age of 20, and that the weight remains about - 
stationary from then until the age of 50, after which it declines, 
yet the development of the mental faculties and psychic activities 
does not occur in a parallel manner, since they stand at the 
height of their power from the age of 40 to 60. Instances of 
aged persons of particularly comprehensive and effective mental, 
power show that the brain is still capable of active development 
in even the later years of life. But in microscopic measurement 
of separate parts of the brain and cortical layers, and in sys- 
tematic critical estimation of the various cortical districts as ' 
concerns the abundance of medullated nerve-fibres in the several 
layers, we have a more subtle and more precise expedient than 
in simple weighing. 

The examination of the two brains (aged 18 and 38 at death) 
showed that the formation and development of the cortical fibre- . 
system advances much from the age of 18 to 38; and, moreover, 
that the formation and increase of fibres, and therewith the 
further augmentation of the sum total of the mental powers and 
of their effectiveness, is not yet exhausted at the latter age. 

Between the ages of 18 and 38 the brain-convexity gyri in- 
crease considerably at the summit, this increase concerning chiefly 
the association-system of the second and third layers. On the 
other hand there is no increase (possibly even а lessening).of the 
lateral breadth of cortex at the brain-convexity. A general 
increase also occurs at the median and inferior surfaces of the 
brain, and, as a rule, equally distributed in the several layers, 
although there are some curious contrasts and contrary relative 
conditions on the two surfaces on comparing the first layer with 
the second and third. 

Many interesting comparisons are given of fine cortical 
measurements, but these are too detailed for reproduction here. 

As to the question: Which are the brain-districts richest in 
nbres ?—while Vulpius believes the right anterior central gyrus 
to be so (in which he found the largest number of thick tangential 
fibres), and while Tuczek maintained that position for the central 
gyri, Bo rich in thick fibres, and for the occipital lobes with very 
numerous differently-thick fibres, Kaes indicates in a general 
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way the motor cortical field (central gyri and back-end of frontal 
gyri), the temporal gyri (especially their posterior part), and the 
occipital, as being the districts which, at the age of 38, are the 
most advanced according to the criterion of fibre-value ; whereas, 
at the age of 18, the temporal lobe is far behind the other two 
great regions in development of nerve-fibres. 

The paracentral region possesses the greatest abundance of 
large fibres ; the occipital outstrips all other cortical regions in 
. the number of fibres and the early development. 

In the motor zone, Kaes believes that he has proved that 
the posterior paracentral region in its general development is 
almost as plenteously endowed with fibres at, the age of 18 as 
at 38. 

. The district poorest in fibres is the cerebral convexity at the 
frontal tip, and nearly like it in this respect is the gyrus rectus. 


W. Junius Mioxnz. 





Sur les connexions du ruban de Reil avec la corticalité 
cérébrale.—Dr. and Madame Dejerine. Société de Biologie, 
April 6, 1895. 


After describing the various views as to the distribution of 
the fibres of the fillet (ruban de Hei), the authors refer to three 
cases of its ascending degeneration, in which the degeneration 
could be traced as far as the anterior corpora quadrigemina and 
the lower part of the optic thalamus, but no further. They 
found the posterior segment of the internal capsule intact, as well 
ag the ansa lenticularis, the body of Luys, the globus pallidus, 
and the commissure of Meynert. These results confirm the ex- 
perimental researches of Vejas, Singer and Munzer, and of Mott. 
Dr. and Mme. Dejerine also find descending changes in the fillet 
in old-standing lesions, involving the lower and posterior part of 
the optic thalamus and the fibres lying behind and external to 
the body of Luys; but in all these cases there was simply a slow 
atrophy, not a degeneration in the proper sense of the term, 
although it may lead ultimately to the complete disappearance 
of the fibres. This atrophy diminishes from above downwards, 
from the thalamus towards the nucleus of the columns of Goll 
and of Burdach, and is proportioned to the degree of destruction 
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of the fillet and to the time that has elapsed since the original 
lesion. 

In а case of в lesion in the sub-thalamie region which had 
lasted for twenty years, the atrophy, well-marked in the teg- 
mentum .of the cerebral peduncle and in the upper part of the 
pons, was much less marked at the lower border of the pons, 
while in the medulla, the inter-olivary stratum and the internal 
arcuate fibres of the opposite side were only slightly affected. The 
authors believe that the atroghy spreads slowly from the peri- 
phery of the neuron towards its cells of origin, and is analogous to 
that produced in the central segment of a bundle of fibres in the 
brain or medulla which has been divided bya lesion. In other 
words, they follow Monakow’s view that the fillet is mainly com- 
posed of fibres which arise from cells in the nuclei of the columns 
of Burdach and Goll. They do not think it probable that any 
· cells of origin are situated in the thalamus. When the lesion is 
in the pons, the descending atrophy is much more marked than 
when the lesion is in any situation above the pons. This depends 
not only on the fact that the destruction of the fillet is often 
more complete in these cases, but also that the seat of the lesion is 
nearer the cells of origin. They further agree with Monakow and 
Mahaim, in opposition.to Flechsig and Hosel, in the view that the 
fillet is only indirectly connected with the cortex of the cerebrum. 
In nineteen cases of degeneration of the cerebral cortex of the 
Rolandic region and the parietal lobe, they found no case of de- 
generation in the fillet. At the most there was a slight dimi- 
nution of this system due to a slight diminution in the size and 
not in the numbers of the fibres. They have also examined three 
cases of very old lesions which, besides affecting the cortex, 
had also destroyed the insula, the operculum, the putamen, the 
caudate nucleus and the globus pallidus, leaving, however, the 
internal capsule and the optic thalamus absolutely intact. In 
these cases there was absolutely no effect on the fillet. They con- 
clude, therefore, that there is no direct connection between the 
- nuclei of Goll and Burdach and the cerebral cortex, and that the 
sensory bulbo-cortical tract comprises two neurons, an 1nferior or 
bulbo-thalamic neuron, represented by the median fillet, and a 
superior or cerebral neuron, connecting the thalamus with the 
cerebral cortex. 

ALEXANDER BRUCR. 
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Putnam on the Relation of Infectious Processes to 
Diseases of the Nervous System. Pathology and Etiology. 
(Am. Jour. Med. Science, 1895, p. 254.) 


(1) The author inquires into the pathogenesis of the nervous 
affections which are obviously of infectious origin ; (2) investigates 
the claims of the affections which are only suspected to be of 
infectious origin ; (8) investigates the contributive causes which 
make certain parts of the nervous system peculiarly liable to 
suffer from infectious, influences; and remarks that the direct 
effects of infection are not to be feared more than the prostrating 
influence of the original struggle. 

Out of 5,000 cases of affections of the nervous system he 
found that about 500 had had, within a year before the onset of 
the illness, some infectious disease. About 80 per cent. of these 
affections were post- -influenzal and post-syphilitic (even excluding 
the eases of paretic dementia and ataxic tabes with a syphilitic 
history, which numbered respectively 29 and 71); the rest, in 
. order of frequency, were cases preceded by diphtheria (53), 
typhoid (47), scarlatina (14), malaria (14), measles (9), gonor- 
rheea (8). 

In order to consider, first of all, to what extent the results 
could be explained without referring them to the direct action 
of the infective agent, an intimate acquaintance with many 
influences, of which the following are the chief, is required : 

(1) The nervous system has certain natural proclivities to 
certain forms of disease in the production of which the infectious 
process only joins hands with developmental or inherited tenden- 
cies, or accentuates the habitual strains of life [laws of “ devolu- 
tion" (Jackson) ; laws of ** degeneration"; disproportion between 
waste and repair (Edinger)]. Our knowledge of these tendencies 


. is still far from complete. 


It is not only the typical psychoses and neuroses which can 
arise in this way, but also some of the acute and chronic de- 
generative affections, such as symmetrical polyneuritis and the 
different forms of tabes. These factors seem, however, to be 
called out more strongly by certain infectious | processes than by 

others, and made to operate in more or less definite ways, so 
that, clinically, the connection between the infection and the final 
disease, though indirect, may be close. 

(2) The infectious processes may give rise to secondary dis- 
orders of nutrition, of cardiac, vascular, digestive, sclerotic and 
metabolic origin, and & primary infection is liable to become 
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complicated at any part of its course by a secondary infection 
with its own train of consequences. Poisonous substances are 
being formed in, and constantly eliminated from, the body ; when 
this elimination is checked or arrested, as often happens in the 
course of infectious processes, an auto-intoxication takes place 
which bears its share in the production of symptoms [Bouchard 
(16)]. Such researches as these should make us cautious as to 
how to explain the clinical and anatomical effects of infection. 
Bouchard comes to the conclusion that there are two classes of 
influences at work in cholera infection: first, the poison primarily 
produced by the specific organism; second, a secondary poison- 
ing due to uremia (itself a complex and variable cause), and that 
each of them have their own symptoms, which may succeed or 
alternate with each other. 

The principal effects produced by the infective agents оп the 
nervous system are: 

A. A series of primary disorders is induced, not directly due 
to gross lesions, but to the toxic action of one or more of the 
soluble elements of the (often complex) poison. 

In this class of primary toxic affections belong the symptom- 
complexes of tetanus, rabies and whooping-cough, & portion of 
the cerebral, spinal and meningeal symptoms of acute infectious 
diseases, and perhaps many of the characteristic symptoms of 
diphtheria, Landry’s paralysis and chorea. Symptoms of peri- 
pheral nerve disorders may be due to poisoning without recog- 
nisable lesions. Ether is well known to be a nerve poison, and 
if injected into the tissues in the neighbourhood of a nerve, 
degeneration will follow. On the other hand, when an exposed 
frog's nerve is kept moistened at one point with other, its power 
of conduction may be inhibited for at least forty minutes at a 
time (Bowditch), and yet on the removal of the ether the nerve 
may resume its functions as if uninjured. 

The signs ‘charactéristic of the nervous affections following 
infectious processes are due far more to the toxic substances 
which are developed in the course of bacterial action than to the 
micro-organisms themselves. The formation of tubercle and 
abscess, and the exudation of purulent meningitis imply the 
presence of micro-organisms, and bacteria are found now and 
then in the brain, spinal cord and nerves, under various circum- 
stances, without its being possible to say as yet what ud 
relation is to the lesions accompanying them. 


1 Beo Therapeutic Чаш, 1894, p. 185; also Flexner (Toxalbumins, ё), 
Medical News, August 4, 1 
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It is only in the case of lepra that the bacteria may be said 
actually to invade the nerve-cell or nerve-fibre (Babes [9] and 
others), and even here the occurrence is not constant (Kuhne, 
Zambaco-Pacha). Ordinarily, the bacteria lie in the lymph 
spaces. The presence of histological cell-changes after infection 
does not necessarily imply the direct action of bacteria, for they 
may occur in a typical form where only sterilised and filtered 
cultures have been used, as has been shown by Welch (93) for 
the case of diphtheria. (See also Flexner, loc cit.) 

B. The peripheral nerves suffer from disorders of nutrition 
due to— 

(1) Infiltration with toxic substances; (2) Interstitial and 
vascular disorders; (3) Diseases of their trophic centres. 
As compared with neuritis due to mineral poisons, the infec- 
tious neuritis is perhaps more frequently due to the second of 
these causes (Cramer), but the distinetion is not absolute. 

C. The cerebral and {о a less extent the spinal membranes 
become breeding-places for colonies of bacteria. Possibly menin- 
gitis is occasionally due to the irritation of soluble toxines, as in 
some cases of scarlet fever [Bendel] (Wiener med. Presse, 1894, 
No. 28). 

D. Focal (generally hemorrhagic) non-suppurative lesions of 
the brain, cord, or nerves may be setup by either bacteria or their 
toxic products. We know as yet but little of this matter except 
through. experiments with animals, though acute lesions of this 
sort are met with which are supposed to be of infectious origin. 
Bacteria of many kinds have indeed been found in the central 
nervous system, though rarely in man, as the obvious cause of 
focal inflammation, with the important exception of abscess and 
tubercle. Characteristic bacteria are also claimed by Pfuhl to 
have been found in the foci of encephalitisfollowing influenza. We 
now know that specific toxines are capable of exciting focal lesions, 
and we are looking out for clinical evidence indicating a: direct 
causal connection between the soluble poisons of influenza, diph- 
theria, variola, scarlatina, typhoid, gonorrhea (Leyden, Hayden 
and Parmentier, Dufour), and the focal myelitis which sometimes 
follows them. 

Enriquez and Hallion (Soc. de Biologie, April 14, 1894) have 
also found that the toxines of diphtheria injected under the skin 
of dogs may cause, if the dose 1s not too large, intense congestion 
of the grey matter of the cord, with hemorrhages, and foci of in- 
flammation characterised by formative irritation of the neuroglia 
and destruction of nerve elements. Symptoms suggesting a 
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similar process were also seen in an ape. Animals are, perhaps, 
more subject than man to toxine myelitis. At any rate, localised 
destructions of the grey matter of the cord have been found by 
Gilbert and Leon (Semaine Méd., 1892, p. 65), and more recently 
by Thoinot and Masselin (Rev. de Méd., June, 1894), after inocu- 
lation with virulent cultures of the bacillus coli communis; by 
Bourges (Soc. de Biologie, 1898) after injections of erysipelas 
cultures (streptococcus pyogenes 7); and by. Vincent (Arch. de Méd. 
expérimentale, 1898), after inoculation with typhoid bacillus. 
Roger, also (Ann. de l'Institut Pasteur, 1892), has produced а 
poliomyelitis by inoculation of rabbits with a streptococcus 
obtained from erysipelas, and his observations are particularly 
interesting from the fact that this result only attended a certain 
phase of virulence of the organism, which he was not able to 
reproduce at will. 

It is probable that acute myelitis in man is sometimes of in- 
fectious origin. The possibility of secondary infection should, of 
course, never be lost sight of. Auché (Semaine Méd., Nov., 1894, 
Soc. de Biologie) found & secondary streptococcus infection to be 
the probable cause of а myelitis following variola. , 

E. Diffuse lesions of nutrition of nerve-cells and tracts are 
being found more widely in proportion as our means of investiga- 
tion improve, as witness the changes in the posterior columns 
observed by Bikeles in diphtheria ; many of these may, however, 
be due to сета or disorders of circulation (see Edinger, Samm- 
lung klinischer Vortráge, No. 106). 

The earliest lesions in cases where none were supposed to be 
found are described by Golgi (41) as occurring in rabies. The 
nerve cell shows impairment of its nutrition by peculiar changes 
affecting the size and contents of the nucleus. The cell-proto- 
plasm, the endothelium of the vessels, and the neuroglia take part 
‚ in the change, which is one first of irritation, then of reaction and 
repair. He denotes the whole process an ''encephalo-myelitis 
parenchymatosa.” The irritative stage is associated with active 
hypermmia. He asserts that the histological peculiarities are not 
pathognomonic, They only mark where the poison has struck, and 
perhaps indicate the severity of the blow. It is especially note- 
worthy that most of these changes, as observed in rabbits, were 
found before the stage of complete paralysis had been reached, ала 
similar lesions were in fact noted in the cerebellar cortex, within 
four or five days after inoculation and before any symptoms had 
appeared. One is reminded by this statement of the peculiar 
form of parenchymatous neuritis observed by Gombault in guinea- 
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pigs, as a result of chronic lead-poisoning, at & period when the 
animals appeared to be perfectly healthy. Golgi further notes 
that these changes are very similar to those which he had dis- 
covered in chorea. . 

Minute changes such as Golgi describes are only to be accepted 
as pathological when made by trained observers and under the 
most favourable conditions of preparation. Even then it might 
not always be easy to say that we were not dealing with the 
effects of fatigue or of œdema, and still more difficult to distin- 
guish between the action of specifo toxines and that of the toxic 
products of digordered nutrition. A good deal has been made of 
the toxic origin of vacuolation of the nerve cell [see Campbell (20)]. 
Vacuolation has, however, been noted under, such varying condi- 
tions that one must wait to see whether it indicates anything 
more than one of the ways in which nerve cells regularly degene- 
rate. It certainly affords no means of distinguishing between 
bacterial poisons and others (Afanassijew,! Campbell). 

The distribution of the lesions which are noted by Golgiis more 
important. There would have been no special reason to suspect 
that the brain and cerebellum as well as the medulla and spinal 
cord would be involved in rabies, and the fact that this is found to 
be so, assuming that the observation’ is correct, is an additional 
reason for thinking that many poisons which seem to be very 
limited in their action, are really universal nerve poisons, and will 
excite widespread lesions if time enough is given them. | 

When we pass beyond these minute parenchymatous lesions, 
the change which seems most characteristic is vascular congestion 
with infiltration of leucocytes, often associated with hemorrhage, 
and perhaps due to endothelial changes, at least in part. This 
tendency has been often discussed elsewhere; but the одета so 
produced may in itself be a cause of some of the associated nerve- 
lesions. It might cause degeneration of nerve-fibres, by pressure 
or disturbance of circulation, and such destruction of nerve cells 
as is seen in poliomyelitis. When the hmmorrhage and exudation 
are of infectious or toxic origin there is probably infiltration of 
poison into the nerve elements and the other tissues in the 
immediate neighbourhood of the affected vessels ; but whether this 
infiltration precedes the congestion, or is a necessary factor in its 
production and localisation, is unknown. (See Flexner, Med. News, 
Aug. 4, 1894, on similar affections of other organs.) 


1 Acuter u. chron. Alcoholismus," Beitrage sür Path. Anat. и. Allgem 
Pathol., 1890, p. 448, 
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The next question is with regard to the influences which 
increase the liability of the nervous system to suffer from the 
infectious processes—the contributive causes of disease. 

The question is divisible into two parts. The first concerns 
the influences which lessen the power of resistance of the 
body as a whole to invasion by the organisms of disease, the 
second concerns only the influences which increase the vulner- 
ability of the nervous system to the poisons produced by the 
organisms. 

The distinction is an important one. A healthy person, with 
intact mucous membranes and vigorous nervous centres (see 
Bouchard, Chorrin, Gamaleia, Buchner, Gley), might resist the 
onset of infection, while even a healthy nervous system might not 
be able to withstand the action of & specific virus. Indeed it 
is open to question whether the poisons do not sometimes affect 
healthy more strongly than enfeebled' nervous centres, fbr the 
response to the action of a poison (e.g., that of tetanus) is often in 
reality & sort of reaction which may imply a normal vigour. A 
difference is also likely to exist between the character and degree 
of the functional response to acute intoxication, and the liability 
on the part of the nervous system-to suffer local lesions of nutri- 
tion, which experiment has shown to attend toxine poisoning as 
well as the direct action of bacteria. | 

Strong nervous centres are probably as liable as weak ones to 
exhibit the toxic symptoms of acute infectious poisoning, while 
feeble ones are more prone to show disorders of nutrition under 
the added strain of the presence of the poison, especially if this 
is reinforced by impaired circulation or оета. 

Among the post-infection disorders of the nervous system there 
is none во common as neuritis, usually, though not always, 
symmetrical. The infectious toxines are capable of causing neuritis, 
but we probably include under this name a number of other affec- 
. tions. Such are: (1) the neuritis attending the first stage of an 
infectious process before there has been time for the development 
of general disorders of nutrition ; (2) the post-infectious neuritis, 
in the production of which general disorders of nutrition and a 
variety of other causes play an important part; (3) the acute, 
usually fatal and hemorrhagic, neuritis of unknown origin. Nor 
should it be forgotten that what we have considered as neuritis is 
often associated with nuclear and diffuse spinal lesions. Paralysis 
of the peripheral type may be unattended by demonstrable lesions, 
and this fact has lent support to the view that the spreading forms 
of paralysis (Landry) may belong to the same category. 
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According to Ross', Leyden? and others, there is no marked 
difference in the clinical history of some cases of spreading 
neuritis and Landry’s disease, and the mere absence of demon- 
strable lesions does not justify us in setting apart the latter cases 
‚ав belonging to а special group. But other pathologists (Hun!) 
hold that so long as there does appear to be a class of cases 
where the disease is generally fatal, and yet no definite lesions 
are found, there is nothing gained by lumping them, for the sake 
of pathological unity, with demonstrable cases of neuritis. Putnam 
thinks that the mere absence of demonstrable lesions in a given 
case of poisoning cannot be taken as proof that the pathogenesis 
of the symptoms is not the same as in another case where lesions 
were found. That which is characteristic is often the primary 
action of the poison rather than the effects of the lesions, even 
when lesions are present. ‘The history of tetanus and diphtheria, 
and perhaps rabies, gives warrant for this assertion, for in 
some instances of these diseases few or no lesions are dis- 
coverable, while in others the lesions are more extensive than 
the symptoms would have suggested. Goldscheider (Berl. kun. 
Wochenschr., June 4, 1894, p. 546) takes the position that the 
presence or absence of demonstrable lesions in Landry’s paralysis 
is & matter of slight importance. Jolly (ibid.) takes the position 
assumed by Hun. 

Part of the symptoms of acute hemorrhagic (infectious?) 
neuritis are unquestionably of peripheral origin—those, namely, 
which are due to the pressure of the endoneural exudation. It 
is, however, far from certain whether death, in these cases, is due 
to the neuritis or to a poisoning of the nerve centres. 

Leyden and others have noticed that in some of these cases 
changes in the spinal cord are discoverable (swelling of axis- 
cylinders). The author described such a case where death oc- 
curred at the end of a week from respiratory paralysis (New 
York Journal of Nervous and Mental Diseases, 1887). Edinger 
(loc. cit.) thinks that this swelling of axis-cylinders is often re- 
ferable to cedema, but it is probable that it at least implies an 
impairment of resistive power of morbid origin. 

The more chronic forms of neuritis which follow known in- 
fection are probably toxic in origin; but it is uncertain whether ' 
the poison is identical with that which caused the primary in- 
fection, or is due to secondary disorders of metabolism; the 


t «А Treatise on Peripheral Neuritis,” 1893. 
* Zeitschr. fur ит. Med., vol. xxiv. 
1 New York Medical Journal, May 80, 1891. 
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stimulants given during the illness may be a contributive cause 
(Starr), 

The peripheral nerves (or their trophic centres) are singularly 
sensitive to poisons of many kinds. Ross enumerates forty causes 
of neuritis, and among those recently noted are puerperal con- 
ditions [Moebius (62), Bassette (11), see also Nouvelles Arch. 
d’ Obstet. et de Gynécol., 1894, No. 9,] erysipelas [Grasset, Lew, ] 
septicemia [Lloyd and Riesman (58)], pyelonephritis [Dana], sup- 
puration of the pleura [Fiessenger (85)], gonorrhma[Engel-Reimers, 
Jahrbücher der Hamburger Staatskranken Anatallen, 1890]. 

The lesion is not precisely the same in all these cases. After 
acute infectious diseases the morbid process may centre around 
the blood-vessels, and is said to be rather interstitial than paren- 
chymatous [Cramer (22)]. The spinal cord is apt to be involved 
with the nerves in these cases. In some instances the paren- 
chymatous degeneration may be due to the pressure of mdema. 
In the acnte (hemorrhagic) form, which is supposed to be of 
primary infectious origin, the trunks of the nerves and the 
nerve-roots may be involved, as well as the peripheral portion. 
Different varieties of degenerative neuritis are aleo described, 
such as the “ periaxillary " and “ segmental” forms (see Cramer). 
Research may show that where an irritant organic poison is 
circulating in the blood, capable of causing neuritis, the . 
endothelium of the vessels will show changes like those described 
by Golgi as occurring in rabies. 

Cerebro-spinal membranes.—The symptoms are probably due 
partly to the exudation itself, partly to the irritation of the 
sensitive membrane, partly to the absorption of toxic products. 
The organism of both the epidemic cerebro-spinal meningitis— 
the sporadic forms not associated with suppuration elsewhere 
—and the meningitis which sometimes accompanies pneumonia, 
is the so-called pneumococcus, or micrococcus lanceolatus. The 
history of this important bacillus has already a voluminous 
literature, but interesting analyses are given in the papers by 
Netter (68), Welch (93), Foà (Zeitschr. für Hygiéne, 1888), and 
in the research by Flexner and Barker (87) into the, nature and 
causes of a recent epidemic of cerebro-spinal meningitis. This 
(pneumococcus) form of meningitis seems to be by far the most 
common variety even of those occurring independently of epi- 
demies of pneumonia. Ont of thirty such cases Netter found 
sixteen to be due to this organism, while the largest number 
induced by any other single organism was six. Out of forty- 
five cases of primary meningitis reported by other observers 
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and collected by Netter, thirty were instances of pneumococcus- 
infection. 

Flexner and Barker think.it more probable that the micro- 
соссов passes into the digestive tract and thence, by way of the 
blood, to the brain; the injection of cultures does not excite 
meningitis in animals unless made directly d the cerebral 
caviby. 

The high importance of inflammations of the antrum, nasal 
sinuses, and ethmoid cells for the introduction of organisms to 
the cerebral membranes, has of late been commented on by many 
writers—Beck, Macewen, Dmochowski (29), Neumann and 
Schaeffer (64), Allport (4). (See Macewen’s “ Pyogenic Diseases 
of the Brain” for the mode of invasion of the organisms, the for- 
mation of abscess, and the origin and spreading of thrombosis and 
meningitis.) Meningitis may also be due to the bacillus of 
typhoid. (Tictine, Adenot, Drews.) 

Tt is possible that the poison of scarlet fever and measles may 
occasionally be the direct cause of meningitis (see Bendel, loc. 
cit.); acute, primary, hemorrhagic encephalitis occasionally fol. ' 
low various forms of the acute infectious disorders, and also 
occur without known infection, though perhaps not indepen- 
. dently of & toxic cause, a possible source of error in the diagnosis 
„and even in the pathological examination; the author reported a 
case of post-influenzal disease (75) which was believed to be an 
example of this disease, but subsequent examination showed 
that nothing more than oedema could be made out with certainty. 
An additional case is reported by Koenigsdorf (е klin. 
Wochens., 1892, No. 9). 

Relation of the chronic spinal scleroses to infectious processes.— 
We know how frequently locomotor ataxia and lateral and mixed 
scleroses follow syphilis. The relation of disseminated sclerosis 
to several infectious processes, and especially to malaria, is almost 
equally evident. We do not know what is the nature of this 
connection, but it clears the way to note again the natural pro- 
clivity of the nervous system to become so diseased. Thus we 
may admit other causes besides the specific virus. The case of 
syphilis in its relation to tabes, &o., is в casein point. It con- 
tradicts all that we know of the action of syphilis, and the usual 
‘seat of its lesions, to assume that it is the direct cause of these 
degenerative scleroses. 

Gummatous inflammation may indeed give rise to many of 
the symptoms of tabes, and this may be cured; and it is 
true, also, that various modes of treatment may help ataxics for 
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atime. But the relation of syphilis to locomotor ataxia ів to be 
explained only on the assumption that some new (toxic ?) influence 
is brought into play, perhaps on a predisposed nervous system. 

Sclerosis of the posterior columns occurs as æ sign of struc- 
tural weakness in Friedreich’s disease ;* it follows ergot, pellagra, 
and lathyrus poisoning; it occurs as a part of the degenerative 
process in chronic paralytic dementia ; as a consequence of mor- 
phine-poisoning in dogs [Alt(5)]; and its outbreak is precipitated 
by such processes as influenza and trauma.’ 

Posterior sclerosis is sometimes’ associated with progressive 
pernicious anemia, and perhaps with other affections which 
originate in auto-intoxication (from the digestive tract ?). 

The first communication on this subject was by Lichtheim, in 
1887 (Sixth Oongress für innere Med. zu Wiesbaden; Verhand- 


lungen, p. 84); but, in 1893, Dr. W. Minnich published а careful . 


monograph on the subject, and gave full reports of all the cases 
observed up to that time. The author had previously observed a 
series of cases, one or two of which were certainly cases of per- 
nicious anwmia, and in 1891 he published a paper under the title 
“А Group of Cases of Sclerosis of the Spinal Cord associated 
with Diffuse Collateral Degeneration, occurring in Enfeebled 
Persons past Middle Life, and especially in Women.” (New 
York Journal of Nervous and Mental Diseases, February, 1891.) 
Various partial causes were noted, and among them lead-poison- 
ing and chronic diarrhea. 

It ів true that Minnich declines to admit that his cases are of 
the same order as tabes, or ergotism (Tuczec; Grünfeld, Arch. 
für Psych. w. Nervenkrankheiten, vol. xxi., p. 618); but he is 
unable to explain them on a different basis except that they 
seemed to originate in foci of disease related to the vessels, and 
he admits them to be probably toxic in character. 

His interesting paper also contains, an account of another 
form of change in the posterior columns which seems to occur in 


1 What is true of posterior sclerosis is true, also, of the other spinal sele- 
roses and degenerations and the mixed forms, among which latter Friedreiob's 
disease belongs. (See в paper and discussion by Strumpell and others. 
Wower kim. Woch., 1894, No. 4, p. 69. Mendel here remarks that even 
multiple sclerosis may rest on a hereditary basis.) 

* Of. Morton Prince, Neurol. Assoc., 1894, and Klemperer, Zeitschr. für 
klin. Med. xvii., 1890. The interesting observations and ingenious theory by 
Obersteiner and Redlich (95) does not close the discussion ав to the patho- 
genesis of t&beg. The argument that the posterior roots are squeezed at their 
entrance into the cord by а thickening of the membranes, of syphilitic origin, 
tails, as the authors recognise, to account for many other associated lesions 
of tabes, and to re ise the rapid increase in symptoms which attends 
general depressive uence. ' 


PUTNAM ON DISEASES OF THE NERVOUS 8YSTEM. 445 


some cases of pernicious antemia, probably toward the end of 
life, and to be due to edema. The rest of the cord is affected to 
some extent [cf. Btkeles (95)]. 

Lichtheim refers to other conditions besides those here men- 
tioned, which contribute to disease of these tracts, and suggests 
the effect of sensory excitations. 

Hdinger’s theory is that repair does not keep pace with waste. 
(Sammlung klintsche Vortruge, No. 106.) 

It is true that just as there are differences between the 
different forms of neuritis, so, also, the posterior sclerosis which 
follows syphilis 1s probably not identical with that due to the 
other causes mentioned. The ergot-sclerosis, for example, is not 
so malignantly. progressive, and is, perhaps, anatomically dif- 
ferent; and there are other peculiarities of the different varieties, 
some of which are pointed out by Raymond (78) and by Fried- 
heim (88). But there is a strong bond of resemblance connecting 
them all. There is even some evidence, apart from the important 
case of Friedreich’s disease, that tabes may be a member of the 
so-called neuropathic family (especially when it develops in the 
later years of life). 

Among the less common lesions of syphilis the author men- 
tions a form of myelitis closely resembling the ordinary transverse 
dorsal myelitis. The disease is of slow development, and the 
spastic element is strongly marked, in proportion to the paralysis 
and the loss of sensibility, which are relatively slight. The 
patients may improve, especially under the influence of an ener- 
getic specific treatment, while, at the same time neither the 
symptoms nor the improvement point to typical gummatous 
disease. This form was first described by Erb, in the Neurologische 
Ceniralblait, No. 6, 1892, under the heading of ‘‘Syphilitic Spinal 
Paralysis.” (See also Kowalewsky, Neurologisches Oentralblatt, 
1893, No. 12, and Kuh, Deutsche Zetischrift fir Deron hesitate 
1898, iii. 6.) 

Another form of syphilitic disease is that where more or fias 
typical lesions of syphilis are associated with those of tabes: 
important, because cases of this sort are perhaps those where 
specific treatment has some results. Dinkler (Deutsche Zeitschrift 
fir Nervenhetlkunde, 1893, iii. 4 and 5) reports a striking case of 
this kind, and gives references to the earlier literature. (See 
also Sachs, New York Med. Journ., January 6, 1894.) 

Diphtheria.—Conflicting views respecting the nerve lesions 
are held by Gowers, Arnheim, Hochhaus, and Cramer. Gowers 
and Arnheim describe the neuritis as parenchymatous, while 
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Hochhaus and Cramer think that in diphtheria (as in the other 
infectious processes) the primary change is vascular and inter- 
stitial, and Hochhaus refers many of the symptoms to pressure 
of edema. Gowers quotes an interesting observation by Bois- 
sario (Gaz. Hebd., 1881, Nos. 20 and 21), describing a series of 
cases of paralysis of the palate, eyes, limbs; heart, “ perfectly 
like that which oceurs after diphtheria, and accompanied by' 
albuminuria. The remarkable fact is that in these cases of 
primary palsy there was no history of preceding sore-throat, and 
in several of the cases distinct diphtheria followed the paralysis, 
which lessened during the throat affection. Some of these cases 
of primary palsy seem to arise by infection.” At the same time 
- there occurred a series of cases of severe diphtheria. We may 
now assume that careful examination of the throat would have 
shown that the bacteria were really present, even where no sore- 
“ness of the throat had occurred. 

The experimental study of the nerve lesions of diphtheria (see 
Gowers, 2nd ed.) has given conflicting results. Good observers 
have repeatedly failed to discover histological changes to account 
for paralyses experimentally induced, and although changes have 
been found in man, especially in the peripheral nerves, yet they 
have been occasionally missed (even by recént observers; see 
Bikele's paper in Obersieiner's Arbeten, Heft 2, 1894), and 
perhaps represent only a terminal stage in the process. 

Quite recently an experimental research by Stscherbak (86) 
has given more positive results. The changes which he observed 
can be divided into (1) those involving the peripheral nerves, 
consisting in well-marked degeneration, which on the whole 
corresponded in position and intensity to the paralytic symptoms, 
and (2) those involving the spinal cord, membranes, nerve-roots, 
and the muscles. The former he regards as constant; the latter 
rather as incidental than typical. 

The diseases of the nervous system which are suspected, but 
not proved, to be of infectious origin, are, especially, beri-beri, 
poliomyelitis, Landry’s disease, certain forms of myositis, neuritis, 
myelitis, some of the cerebral palsies of children, chorea, dis- 
seminated sclerosis and other cerebro-spinal and spinal scleroses, 
amputation neuritis, herpes zoster. 

The grounds on which a disease may be suspected to be of 
infectious origin are, when bacteria are found in the tissues; 
when the outbreaks occur in epidemics or are related to seasons 
or locality ; when vascular and histological changes characteristic 
of the infection are found; or specific toxicity of the blood and 
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urine; or if the disease has become much less frequent sihce the 
introduction of antiseptics. | 

On this latter ground the, intractable newritis following am- 
putation has been suspected to ‘be of infectious origin [Page (70)]. 
It is true that even when great care is taken to prevent infection, 
amputation neuritis still occasionally occurs, but it should be 
remembered that at the best surgical asepsis can be but аш 
perfect. 

As regards the lesions to which the nervous system is “liable 
as the result of infectious diseaså, there are some which are more 
or less characteristic ın view of its structure and liabilities, and 
others which it shares with other organs and tissues of the body. 
Of the latter class are the yascular lesions, hemorrhage and 
exudation, which are of vaso- -motor origin or due to changes in 
the vascular walls such as are liable to occur in any part of the 
body. Where well-marked evidences of these vascular lesions 
occur it is common to consider them not only as evidence of 
infection, but also as the cause, rather than the consequence, of 
the parenchymatous lesions with which they are associated. Gold- 
scheider (40) supports the theory of the infectious origin of acute 
hemorrhagic neuritis or myeloneuritis and encephalitis, as well 
as of poltomyelwtis. In the latter disease the signs of congestion 
and leucocyte infiltration are prominent, and a case published by 
Putnam in the Journal of Nervous and Mental Diseases, 1883, not 
included in Goldscheider’s (40) or Siemerling’s (85) lists, agrees 
with this view. The author expressly notes that the wasting of 
the ganglion cells was not by groups, but “ depended on their 
position with regard to the centre of inflammation,” and that 
“ the process is not one which affects ganglion cells materially 
more than other tissues in their neighbourhood.” He suggests 
“that the original morbid change was one affecting the vessels 
and the circulation.” 

Another argument in favour of the toxic theory of poliomyelitis 
is that this disease is certainly related to the acute (often heemor- 
rhagic) polyneuritis, and that for this disease we find still more 
evidence of toxic origin. In both affections we see the strong 
vascular element in the onset; in both the occasional relation to 
acute infectious disease, and with neuritis the relation to beri-beri. 

As regards the analogy between poliomyelitis and neuritis, 
several instances of the combined occurrence of the two diseases 
have been published [Gowers (48)]. In Putnam’s case of central 
myelitis the clinical evidences of severe and widespread peripheral 
neuritis were unequivocal. 
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* Poliomyelitis” may include several affections which ought 
to be separated ; or, in other words, that several different poisons 
are liable to affect the anterior horns of the spinal cord, exciting 
results which, though in the main alike, may differ in detail. 

The experimental evidence is in favour of this view, ав well as 
the varying characters of.the so-called epidemics of poliomyelitis. 
(Bee especially Oaverly, Medical Record, Dec. 1, 1894, and Mac- 
phail, Medical News, Dec. 8 and 22, 1894). The number of cases 
studied was 126, and the symptoms of some of them were so 
peculiar that, although the diagnosis of ** poliomyelitis ” wascon- . 
sidered as the most probable one, it was not regarded as perfectly 
satisfactory. [Вее also Siemerling (85)]. 

As regards the infectious origin of Landry's paralysis, all we 
can say is that it occasionally follows recognised infectious diseases, 
and that its abrupt onset and rapid course, often at least un- 
attended by gross lesions, point definitely to some toxic cause. 
There is no reason at present for calling this cause bacterial, any 
more than poliomyelitis. 

The theory of the infectious nature of chorea is interesting, but 
still far from being proved. The subject is well presented in 
papers by Pianese (73); Dana (24); Berkley (Johns Hopkins 
Reports, 1891), and others. 

Rignese’s investigation dates back to 1891. The only point 
which needs to be mentioned here is that he found in the cervical 
portion of the spinal cord, the medulla oblongata, and the cere- 
bellum—but not, it would seem, in the brain proper—a bacillus 
which he considers as specific, and which he was able to cultivate 
and use for experimentation. Injections of pure cultures into 
animals gave rise to motor symptoms and often death, but 
apparently did not cause anything that could be called chorea. In 
the animals experimented with, the bacillus was found again in 
various parts of the nervous system, including the brain. Pianese 
has also examined the blood in a number of cases of ordinary 
chorea, and in one of them succeeded in finding this bacillus. 

' Dana’s (24) first article was published in Bram, in 1890, and 
contained a report of accurate investigations into the pathological 
anatomy of chorea. His examination confirmed and defined those 
of previous observers (Hanford, Brat, 1889-90, p. 129). It seems 
clear that the most obvious change consists in vascular congestion, 
dilatation, sometimes leading to thrombosis or capillary hemor- 
rhage, and that widespread degeneration of the nerve elements may 
also occur, besides subacute meningitis. In Dana's (26) second 
paper, besides changes of these sorts (though in this case the signs 
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of vascular congestion were less marked), a small number of micro- 
organisms resembling the diplocoecus lanceolatus were found in the 
deeper layers of the pia mater and the superficial part of the 
cortex. The case was not one of typical chorea, however, and the 
number of micro-organisms was to few too warrant their being 
considered other than incidental. 

Berkley describes a series of minute changes, chiefly in the 
membranes and vessels. Areas of focal inflammation were found 
in various parts of the brain, medulla, and pons, and among other 
conditions which are important as indicating the infectious ' 
character of the disease, there was & peculiar endarteritis, which, 
as Berkley says, is rare in persons of twenty-seven, except from an 
infectious cause. Micro-organisms were not found, but deposits 

‘of detritus were observed, which resembled the remains of bacteria. 
In the second part of his paper, which describes the case of & 
choreic dog, Berkley compares, in adjacent columns, the changes 
which he found with those given by Babes (8) as characteristic of 
diphtheria, in order to show the analogy between the two 
. processes. 

If ordinary chorea turns out to be of infectious origin we must 
suppose that the bacillus which causes it is present in an inactive 
state in large numbers of persons, for the disease may develop 
instantly, in consequence of fright, and some sort of predisposition ' 
must be present, for the disease is one which occurs chiefly at . 
certain seasons of the year. We cannot say whether the lesions 
point to a toxic agent due to bacterial action or to a toxic agent 
induced by some form of disordered metabolism, or due to re- 
tained excretions. 

With regard to the other affections, the argument in favour of 
the infectious origin is mainly that they are apt to follow other 
general diseases admitted to be infectious, like the acute exan- 
themata, but the exact significance of that argument is uncertain. 
One or two recent observations suggesting a relation between 

‚ malaria and disseminated sclerosis have been published (Marie, 
Torti and Angelini), and Putnam has seen a striking example of 
the sort. A man in middle life and of good health was attacked 
suddenly with characteristic and progressive intention-tremor and 
scanning speech immediately after a sharp malarial attack. 
Under treatment by arsenic there was a slight improvement 
only. 

The argument with regard to herpes zoster consists essentially 
in its tendency to occur in epidemics—though it must be ad- 
mitted that this tendency is by no means strongly marked—and 
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in a somewhat marked liability to follow other acute infectious 
diseases. [See Weigert (92), Schaffer (81), Kaposi (51), Wasie- 
lewski (90)]. 

The infectious theory of epilepsy calls for critical examination. 
The argument that the attacks are temporarily arrested by some 
intercurrent infectious malady, which might be supposed to fur- 
nish antitoxines, to the blood, cannot be seriously advanced by 
anyone familiar with the history and therapeutics of epilepsy 
[see Féré (33), Marie (60), Quériand (76), Séglas (84), Lannois (55)]. 

The origin of beri-beri is still a matter of doubt; some recent 
observations (Scheube, Glogner; Virch. Arch., vol. cxxxii. p. 
50), suggest that it 15 a protozoal disease, analogous to malaria. 
Glogner calls attention to the periodicity of the outbreaks of 
the symptoms, and claims to have found changes in the blood 
and an organism resembling the plasmodium. (Some recent 
observers attribute the disease primarily to imperfect hygiene, 
like scorbutus.) 

Another means by which it is thought that the infectious 
character of these nervous diseases may be tested is the chemical 
and physiological study of the blood and urine. [Albu (2), Séglas, 
Fisichella, Ewald, Bouchard, D'Abundo (27), Régis and Oheva- 
lier-Lavanol (79), Voison and Peron (89). Seealso Boston Medical 
and Surgical Journal, September 14, 1893, and Archives de Neu- 
rologte, 1898, p. 240.] It is evident that before much can be done 
here, the toxicology of normal urine must be thoroughly under- 
stood, and for this reason the recent publications of Bouchard 
are of decided value, though the conclusion which he reaches 
will doubtless require modification. Bouchard maintains that if 
men are not poisoned by the products of their own tissue-meta- 
morphosis, it is because the poisons which are constantly being 
formed are as constantly carried off from the blood in the urine. 
He finds seven toxic substances in normal urine, each of which 
has properties of its own. The first is diuretic in its action, and 
consists practically of urea. This is only toxic in a considerable 
dose, and is in general prophylactic in its tendency, since by in- 
creasing the quantity of urine it helps to carry off the other sub- 
stances. The second ingredient is narcotio'in character, and its 
chemical nature is not known, except that itis soluble in alcohol. 
The third,is also soluble in alcohol, and has the peculiarity of 
causing salivation. The other substances are characterised by 
their power of causing convulsions, contraction of the pupil, re- 
duction of heat. One of the convulsive agents is potash. In 
uremia, &c., all these poisons are increased in quantity. 
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BUMMARY. 


‚1% is important to separate (а) the symptoms and lesions : 


which we can assert to be directly due to the specific toxines of 
the various infectious diseases, from (b) the effects of ansmia, 
cedema, intoxication, from disordered metabolism, on the one 
hand, and on the other hand from (c) the affections which spring 
into existence because ihe nervous system was prone to them, 
either from peculiarities of structure, anatomical surroundings, 
circulation, and the like; or because other causes had been at 
work, to which the infective poison only contributed new effective- 
ness for evil. 

In the first class (2) we can fairly place the symptom-groups 
of tetanus and rabies ; and with reasonable probability the chill, 
pains, parssthesias, acute delirium, disorders of micturition, and 
other symptoms which characterise the outbreak of many acute 
febrile disorders, though it must be admitted that we know little 
or nothing positive about their pathogenesis. 

The focal haemorrhagic encephalitis and myelitis occasionally 
observed after influenza and other infectious processes is probably 
due to the action of the specific poison on the tissues and the 
vessels. Acute poliomyelitis and acute hemorrhagic neuritis 
may be of the same origin, though these opinions need further 
substantiation. 

As regards tetanus and rabies, it is not probable that the 
anatomical lesions which have been found after death (Golgi and 
others) are actually the anatomical substratum of the character- 
istic symptoms. They may have been simply of correlative origin. 

Post-infeotion meningitis is generally of purulent character, 
and implies the presence of micro-organisms ; but the non-puru- 
lent form bears a relation to infectious disease which is in need 
of further study. : 

The paralyses of diphtheria are probably attributable to the 
direct action of the poison, but, as in case of tetanus and rabies, 
it is by no means certain that the lesions sometimes found (though 
often missed) are the true cause of the symptoms. It is more 
probable that the first and characteristic effect of the poison is to 
excite a chemical or molecular change, and that this alone is 
strictly characteristic. Sometimes the paralysis passes away too 
rapidly to be attributed to neuritis. The lesions, when present, 
may be many and various, and the neuritis, which is the com- 
monest form, is of varying types. (Meyer, Virchow’s Archiv., 
1881, vol. Іххху. p. 181.) 
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The lesions met with in meningitis, and in а certain sense 
those characteristic of tuberculosis and syphilis, are directly due 
to bacterial action. 

In the following cases the influence of cause a is more or less 
combined with those of causes b and c. | 

The question as to'the origin of the post-infectious multiple 
neuritis is one of great’ interest. The most obvious position to 
take is in favour of its direct dependence on the infective poison ; 
but, in view of the general facț of the intolerance of the peri- 
pheral nerves to poisons of all sorts, it is fair to suspect that the 
post-infectious neuritis may sometimes be due to toxic substances 
developed from impaired metabolism and sometimes to anmmia 
and cedema (Class b). 

It appears to be occasionally possible to induce neuritis by 
experimental inoculation with diphtheritic cultures, and the form 
and sequence under which the diphtheritic paralyses clinically 
occur suggest the action of a specific poison. If, however, the 
forms under which neuritis typically occurs are considered, it 
becomes obvious that natural proclivities of the nervous system 
are at least contributive causes. 

The variety of conditions under which the spinal seleroses — 
both disseminated and system scleroses—oceur, suggests predis- 
posing tendencies of one or another kind, common to all and 
acting in addition to the various special causes. The recent ob- 
` servations of Obersteiner (95) and Redlich, that the narrowing of 
the posterior nerve-roots at their point of penetration through the 
pia mater suggests a mode by which slight pressure (as from 
syphilitic meningitis) could set up the ascending degeneration 
characteristic of tabes, do not afford a complete explanation of that 
disease. This theory leaves unnoticed the close analogy between 
the syphilitic tabes of the lateral columns and that of the posterior 
columns. The occurrence of the peripheral neuritis met with in 
connection with syphilitic tabes, but rarely seen at other stages 
of syphilis, points to the presence of some poison as yet undis- 
covered, and strengthens the probability that the posterior column 
degeneration of anæmi and ergot-poisoning, as well as that of 
syphilis, is mainly of toxic origin. - 

The complex nature of the infective poisons is shown by the 
varying relation between the. toxic symptoms of the first stage 
(fever, delirium, pain, &c.) and those of the later stages. 

In influenza the fever may be of trifling amount and duration, 
and yet the post-infectious diseases severe and lasting; in cerebro- 
spinal meningitis the fever is often slight. Again, it has been 
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found possible, experimentally, to neutralise to a certain extent 
the fever-producing element in bacterial poisons by special 
anti-toxines. (V. Centanni and Bruschettini, Deutsch. med. 
Wochenschr., 1894, No. 12, p. 270.) 

Finally, it id probable that а routine Brio, by the best 
modern methods, of the central and peripheral nervous system, 
after infection, would show changes to be present far oftener than 
is now supposed. The studies of Golgi in rabies lend support to 
this view. 

As ар additional contributive cause of lesions, fatigue may be 
mentioned, since the experiments of Hodge (50) show that this is 
capable of exciting manifest changes in the nerve cells. It is a 
question for further investigation whether or not fatigue acts 
more forcibly on nerve centres poisoned by the products of in- 
fectious processes, 
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November, 1893. 

(ii.) La reconnaissance des phenoménes nouyeaux.— 
Bourelon. Jb., December, 1893. 

(iii.) Observations sur la fausse mémoire.—Dugas. Tb., 
January, 1894. 

(iv) A propos de la paramnesie.—J. le Lorain. Tb., 
February, 1894. : 
(v.) Note sur le paramnesie.—Lapie. Tb., March, 1894. 

(vi. L'impression de *l'entiórement nouveau" et celle du 
* déjà vu."—Duejas. Ib., July, 1824. 

(vii.)J—La paramnesie ou fausee méámoire.—J. van Biereliet. 
Ib., July, 1894. f 

- (viii.—Sulla paramnesia, o falsa memoria.—T. Vignoli. 
(Cited by Soury.) Ib. Ib. 

Little attention had been paid to the subject of paramnesia 
since the studies of Krüpelin and Burnham until the last year, 
during which & series of articles have appeared in the Revue 
Philosophique and elsewhere, which, if they afford no definite 
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solution of the problem, have at least recalled attention to its 
salient features. 

To recapitulate, Krüpelin! adopted Sully’s* classification of 
illusions and hallucinations of memory, parallel to illusions and 
hallucinations of sense-perception, confining himself to the study 
of the latter, t.¢., total falsification of reminiscence. This he sub- 
divided into (a) simple or direct; (b) associative; (c) identifica- 
tory delusions of memory. Paramnesia, in its modern sense, is 
confined to the third class only. The essentials of true param- 
nesia are, absolute and total recognition of the scene or situation 
(“ce nest pas une autre perception, c'est identifiquement la 
móme"), а painful emotional state varying from mere ennui at 
always living through familiar sensations to acute terror and 
suffering, and, in some cases, illusory prevision of the future. It 
is essentially & phenomenon of normal life. Pathological cases 
of paramnesia are only extreme forms of what occurs under 
normal conditions, and “the further study of paramnesia will 
probably furnish admirable illustrations of the way normal mental 
activity passes over into abnormal.” (Burnham, Am. Jour. of 
Psychol. ii., 1889.) It occurs in the waking state, in perfect 
sanity, full possession of the critical faculities, and yet makes 
good its distinctive character. Strictly speaking about 80 per 
cent. are subject to it. It is unaffected by sex and education, is 
most frequent among the young, or in persons with a lively 
imagination, is evoked by fatigue or by unusual excitement, and 
we may note that the phenomenon occurs, e.g., in crowds, or at 
theatres, under mass-influence.^ 

The theories advanced in explanation of these facts do not 
impress one as conclusive. The earliest that we have in param- 
nesia, & real memory of a former existence, may be rejected. 
Nor does Maudsley and Wiegan’s double functioning of the 
cerebral hemispheres carry conviction. Anjel had a pretty theory 
of delay between sensation and perception, the mind is affected 
by sensations before it co-ordinates them; but this would not 
necessarily produce paramnesia. Lalande (i. falls back on the 
double representation of the same image—a momentary interrup- 
tion and resumption of perception, seeming in the rapidity of 
thought to be prolonged or projected indefinitely, and further 
appeals to the “ telepathie ” sense in support of his opinion. We 


1 ^ Ueber Erinnerungs Fálsohungen, Krapelin.” Archiv. für Psychiatrie. 
2“ Шивіорв,” J. Sully (International Scientific Series). 


з Of Farde. ‘* Psychologie des Sectes et des Foules.” (Revus des Deus 
Mondes, 1894.) 
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cannot deny, he says, that there exists an abnormal and uncon- 
scious perception, a telepathie sense, due either to the intensifica- 
tion of known senses, or to the rudiment of another, as far 
beyond them as sight is beyond touch. The unfamiliar excitation 
of this sense makes us perceive twice over. It can similarly be 
aroused by dreams, passion, the hypnotic state, and other still 
unknown physiological agents. Whatever be the surmise adopted, 
the key to paramnesia lies in the existence of a double perception, 
at first unconscious, and subsequently conscious. 

' To this Dugas (iii.) replies that’ paramnesia is only complicated 
by the introduction of telepathy, and suggests that it is a special 
case of double personality and perceived at the moment of occur- 
rence. He finds a cause in spontaneous auto-hypnosis, and, unlike 
Lalande, believes paramnesia to be & neurosis. 

Le Lorain (iv.) follows with а short critical note which 
endeavours to reduce the phenomena to the category of associa- 
tive memory, but he fails to account for cases of “ true" 
paramnesia. 7 

Meantime Vignoli (viii.) was applying these several theories to 
cases of paramnesia under his immediate observation. Не 
adduces several striking personal experiences, and brings them 
under the laws of normal psychical processes, telepathy and 
hypnotism being superfluous. He proposes three causes: (i) the 
awakening of mental images, ideas, and feelings by associa- 
tion; (ii) the rapidity-of thought; (iii.) the constructive power 
inherent in mind and imagination, and insists strongly upon the 
latter. 

In his second note (vi.) Dugas remarks that the sensations 
which gave rise to paramnesia are usually characterised by 
banality, producing an undefined feeling, a sense of familiarity, 
which Fouillée (introduction to La Venése de l'idée de temps, 
Euyan) had compared to colour sensations. May there not be two 
classes—sensttifs and intellectuels—the former having в vague 
sentiment of time in memory, the latter its localised representa- 
tion? It is worth noting, adds Dugas, that paramnesia seems to 
be allied to coloured hearing, and the faculty of self-abstraction 
from time and space, as though connoting а general ‘ sensitivity” 
of temperament. 

The last two notes (ii. and vii.) concur in showing the influence 
of attention on paramnesia. Bourdon proposes to examine the 
clear state of mind which accompanies cognition, instead of the 
more or less obscure conditions of recognition. Не finds that in 


any series, the perception of known objects is keener than of un-. 
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known, t.6., it is usually the former which are perceived vividly. 
Hence, when the unknown, or “new” sensation surges up with 
unusual vigour, we assume that it is known; we tend to 
* recognise" what provokes attention and interests us. Hence 
close relation between attention, perception (or cognition), and 
recognition, productive of confusion. 

Van Biereliet also assumes that the ideas and images which 
suggest the illusion of paramnesia must be unusually vivid—the 
subjects being in an absorbed state in which the usual landmarks 
afforded by the memory of motor images are in abeyance. In 
this state of ‘‘ passive” attention new images may arise as freely 
вз represented images——the field of consciousness is momentarily 
narrowed. The illusion of familiarity persists until the new 
“sencept”’ is complete when, normally, its elements are seen to 
form part of a new representation. Motor images are specially 
predominant in children, and where they are temporarily in 
abeyance the psychical mechanism must inevitably be disturbed, 
and illusions follow. Í 


ж м x 

[Nors FnzTE.]—li must be remarked in conclusion that the 
last explanation only applies to banal things, to “ common ” 
objects. Any keen sensation, such e.g., ав crowd upon one in 
foreign travel, is at once received as new, not as remembered. 
We consciously apprehend it, and extend our mental horizon 
with no blasé sensation of previous experience. Does not the 
point lie in individual keenness of perception, or, om ihe other 
hand, вв Vignoli insisted, in the power of anticipation, of imagina- 
tive construction, which from time to time coincides with the 
thing anticipated ? 

And in this aspect we may admit the imaginative or construc- 
tive element in dreams, as quite distinct from the dream illusions. 
Lalande excludes (v.s. Burnham) on the ground that the field of 
consciousness is so narrowed in dreams, as in insanity, that none 
of the usual landmarks of association by which we orientate 
ourselves can be present. | 

Modern psychology is coming more and more to recognise the 
existence of different types, or modes, of perception as of memory. 
(For the last, cf. Les Crenels Oalculateurs. Binet, 1894.) And 
аз our synthesis of temperament becomes more complete, the 
phenomena of paramnesia may prove as purely “ constitutional” 
28 chilblains or coloured hearing. 
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ARTICLES ON MEMORY. 


Bourdon on Influence de l'age sur le mémoire immédiate. 
Revue Philosophique, August, 1894, gives statistics to show 
that “immediate” memory (which he correlates with attention 
and grasp of consciousness) increases from the age of 8 to 20, · 
chiefly between 8 and 14, less from 14 to 20. He investigated 
100 children, using series of 6, 7 and 8 figures or letters, and б 
and 6 words, and concludes that ts a rule memory is in direct 
ratio with intelligence. 


Ribot on Recherches sur le mémoire affective, Tb., October, 
1894, indicates a still unexplored region of memory, in which lie 
the images of olfaction, gustation, internal sensation, pleasure, ' 
pain and emotion in general. Can there be “spontaneous” 
revival of these images, or does their reproduction depend upon 
internal stimuli of the same character—an excited revival? Out 
of 60 experimental cases, 12 gave affirmative answers to spon- 
taneous revival of all images of taste and smell, 48 could revive 
certain sensations only. Hunger, thirst, fatigue, pleasure and 
pain, were answered affirmatively. Emotions also, but in most 
cases this is true of the intellectual memory only; the true 
emotional state of feeling as well as circumstances is much rarer. 

M. Ribot concludes that there is an “ affective” type parallel 
to the “ visual," ‘‘auditive,” and motor types, consisting in the 
facile, complete, and preponderating revival of “ affective ” repre- 
sentations. 

Individual differences of character are largely owing to it, 
while it proceeds rather from cerebral conditions (‘‘ known or 
unknown”) than from intensity of primitive impression. To feel 
an emotion keenly, and to remember it keenly, are two distinct 
processes. The impression must be deep as well as vivid. 
Notably there is often an aggravation, or rolling up, a latent 
ineuleation of painful memories, which relates to individual 
temperament. The article is merely thrown out to supplement 
the more adequate studies of “intelectual” memory already 
familiar to the psychologist. 


Dugas on La Mémoire brute et la mémoire organisée. Zb., 
November, 1894, points out that there are two essential types or 
“species” of memory analogous to the distinction between 
sensation and perception; besides the “© varieties” visual, audi- 
tive, &c., more commonly insisted on. These two types he 
classifies as “rulo” (mémoire brute), and organised (mémoire 
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organisée). The first is merely the passive repetition of a sensa- 
tion, involuntary unconscious. The second involves interpretation 
and selection, conscious mental activity. Memory without effort 
is not co-ordinated; the mental process is one of ingestion, not 
digestion. The time sense is an important element in organised 
memory. The brain is master and not servant of its images. 
Reason and imagination enter into “true” memory; it is less a 
sum than a synthesis of images. And in diseases of memory 
dissolution of form is more fatal than ‘‘ material” loss; it is not 
the number, but the nature and kind of facts obliterated that 
constitutes the gravity of amnesia. 





SOHIFE’S “MEMOIRS.” 


Moritz Schiff on Gesammelte Beltráde zur Physiologie. 
(Lausanne Benela, 1894, Vols. i. and ii.) 

Students of neuro-physiology will welcome this collection of 
Schiffs ‘ Memoirs,” of which the second volume has just been 
published under the editorship of Prof. Herzen. Besides a précis 
of his work on respiration and a number of early papers on 
vascular nerves, it contains several of his most important con- 
tributions to neuro-physiology. It is not a little remarkable to 
find that many of the vexed questions of the present day were 
attacked and answered by Schiff twenty or thirty years ago. 
Buried in some periodical publication they have been forgotten, 
‘and are only now rescued and reissued in a consecutive series to 
witness to the indomitable courage and perseverance of the 
veteran physiologist. Thirty years ago, before Darwin and 
others 80 familiar to us had written on the comparative physiology 
of plants and animals, Schiff (in an introductory lecture at 
Florence, 1863) proclaimed reflex action to be the distinguishing 
characteristic of animal life, evident even when the nervous 
centre producing it escapes observation. Another article on 
Coenesthesia, published in 1871, is reprinted as a contribution to 
current theories of ** consciousness,” with special reference to the 
conclusions of Ribot (Revue Phiosophique, November, 1892). 
Many of the papers are critical, and deal with the works of Du 
Bois-Reymond and Waller. Another series (1877-78) treats of 
inhibitory nerves. Schiff finds that stimulation of the nerve 
trunk produces inhibition of its peripheral branches in regard to 
certain stimulants—e.g., the blood, in the case of cardiac inhibi 
tion. This effect he terms negative irritation, and describes as “a 
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particular kind of activity of the motor nerve suppressing a 
muscular contraction which would have been manifested if the 
nerve had not been irritated ” (629). АП Schiff's conclusions are 
supported by experiments, in regard to which he claims a value 
for the facts discovered, even where the theories leading to them 
may have to be rejected. (650.) 

Vol. ii. treats of the physiology of muscle, cardiac innerva- 
tion, and innervation of the lymph hearts. 

A paper, dated 1858, on “ The Direct Stimulation of Muscle," 
is republished with an appendix of 100 pp., dated 1894, which 
sums up the ''idie-muscular," v.s, ‘‘neuro-muscular’’ contro- 
versy, discusses the question whether the constant current, or 
its interruptions only, is a stimulus, and gives some excellent 
tracings. 

The papers in the second section range from 1849 to 1882. 
In the third fromm 1850 to 1885. 

Ав Schiff points out in the preface, the admirable arrange- 
ment and editing of these two volumes are due to M. Herzen. 
It was no easy task to bring such wealth of material, text and 
tracings into the consecutive form in which they have now been 
published, and the “ Memoirs" will stand as a valuable and 
permanent contribution to physiology. 

Frances A. WELBY. 


Sensory Nerve of Musoles. (Landauer.)—In relation to the 
somewhat problematical ‘‘ sense ” commonly referred to as the 
muscular sense, proof of the existence or non-existence of 
sensory nerves in muscles is still extremely desirable, for the 
question cannot be considered as answered either by the much- 
quoted observations of Sachs, nor even by the more recent ex- 
periments of Chauveau. Nor, indeed, can they be considered as 
satisfyingly answered in this, the most recent investigation of the 
point. Landauer (who, by the way, commits two historical in- 
accuracies at the outset of his paper—the first attributing to 
Wundt the opinion that the muscular sense is of central origin, 
and the second attributing to Bell the discovery that is generally 
associated with his name) examined frog’s muscle by various 
methods, and says that, besides broad motor nerve-fibres, he 
found much finer nerve-fibres to all appearance sensory and vaso- 
motor. He comes to the conclusion from finding that subsequent 
to section of the anterior roots the motor nerves undergo de- 
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generation while the sensory do not. He seems to think that 
ordinary motor fibres give off finer branches that are vaso-motor. 
He gives figures of his presumably sensory nerve-endings, but 
does not really give much proof that muscle, as distinguished 
from the connective tissue of muscle, possesses sensory nerve- 
ending. 

mag A. D. W. 


Langendorff (Pflüger's Arch., 1894, p. 521) finds that the 
Surprisingly rapid loss of irido-constrictor power of the motor 
oculi post-mortem is due -to the intervening ciliary ganglion. 
Excitation of the third nerve above the ganglion quickly ceases to 
produce any effect. Excitation of the third nerve below the 
ganglion has a powerful effect long after death, vid the short 
ciliary nerves. Constriction of the pupil post-mortem is con- 
veniently demonstrated on the rabbit's eye by laying the optic 
stump across the electrodes ; this excites the long ciliary (dila- 
tators) as well as the short ciliary (constrictors), but constriction 
predominates. The ciliary ganglion, then, is a ganglion traversed 
by motor fibres, and not an analogue of posterior root ganglia. 


A. D. W. 





Betheiligung der Nerven an der Schwankungen in der 
Pupillen Wiete. DPfliiger’s Archiv. June 1, 1894.) 


Excitation of the cervical sympathetic causes, in addition to 
the well-known dilatation of the pupil on the same side, reflex 
constriction of the pupil on the opposite side, presumably due to 
retinal excitation of the eye whose pupil is dilated. Excitation 
of the central end of the vagus gives reflex constriction of the 
pupil on the same side, reflex dilatation on the opposite side. 
These effects vary with the state of excitation of the animal (cat, 
rabbit). 

* A. D. W. 


Wundt on Psycho-Physical Interactions. 


In a recent number of Philosophische Studien (x. 1, Ueber 
psychische Oausalitdt, und das Princip des psychophystschen 
Parallelismus), Wundt points out that psycho-physical inter- 
actions are two-fold: physico-psychical (centripetal) when .the 
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external stimulus produces a psychical result in the organism, 
resulting in sensation ; psycho-physical (centrifugal), when the 
psychical process, ¢.g., will, motives, has a physical effect and 
‘produces movement. There is thus an empirical basis for psycho- 
physics, but it is needful to protest against the current tendency 
to conclude that this covers the whole field of psychology. For 
example, the parallelism can only apply to processes of conscious- 
ness. The physical concomitants of unconscious psychical pro- 
cesses can only belong to metaphysics, and again no association 
of physical processes can explain the nature of the connection 
between psychical elements any more than our ideas are able to 
throw light on the physiological processes which accompany 
them. Wundt criticises sharply the ‘‘ materialistic psychology ” 
of Münsterberg and Ziehen. These psychologists, he says, throw 
* matter" ou& of the window as unthinkable, and bring it in 
again under the name of “material processes.” They affirm 
matter to be a hypothesis, and yet use it to explain psychological 
phenomens. The old materialism at least believed in “ matter” 
per se and in its molecular motions. Here we have really a new 
metaphysic, the more dangerous in that it is sheltered behind the 
theorems of natural science. Experimental psychology, moreover, 
reduces psychological processes to anatomical elements, until it 
seems almost superfluous to maintain with Muünsterberg that 
psychology 18 a science. It rather appears as an appendix to 
muscular contraction. The real subject of psychology is not the 
physical but the psycho-physical individual. ‘Bad analogies,” 
concludes Wundt, “ are intellectual opiates,” and the soul is not 
explained, though it may be interpreted, by reflex determinism. 
The rest of the number is occupied by articles on das Mass- 
princip der psycho-phystk, by F. Lange; dw Abhangigkett-ewischen 
Reiz u. Empfindung, Merkel, part iv., and Dr. Van Biervliet’s 
account of experiments to show that the duration of reaction- 
times is considerably affected by the pulse-rate. 

II. Die Empfindung als Funktion der Reizenderung. Eb- 
binghaus's Zeitschrift fur Psychologie u. Physiologie der Sinnes- 
organs (vii., 4). Preyer extends Du Bois-Reymond’s law of mus- 
cular contraction in response to electrical excitation, to all sensory 
and motor nerves, in response to any adequate stimulus. He 
finds that the threshold of sensation may be considerably raised 
with a continuous and steadily increasing stimulus, whereas 
sudden changes or interrupted stimuli produce sensations at a 
lower level. The sensation or the contraction corresponds, not to 
the actual magnitude of the stimulus, but to its alteration from 
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moment to moment, and is also determined by the rapidity and 
time-duration of the stimuli. The nervous system has in its 
evolution learned to respond to marked and rapid changes of ex- 
citation, rather than to small or steady stimuli. In a former 
number of the Zettschrift (vi. 472) Scripture had given applications 
of the same law to changes of sound and of temperature. A very 
gradual change of stimulus may raise the pitch as much as a 
whole tone imperceptibly, whereas more rapid changes produce 
an immediate change ofsensatipn. In temperature changes, also, 
` a gradual rise of 10° C. or more may be unnoticed, although a 

sudden change of j? is perceptible. The unnoticed pressure of 
the atmosphere is another instance. In Zwei Falle von Grunsehen 
(ib., p. 305), Somya draws attention to the rare phenomenon of 
chloropia or green vision. He attributes it to minute changes 
in the choroid, and not, as has been supposed, to retinal modi- 
fication. 

In regard to the question of central, versus peripheral, fusion 
of sense-impressions in the case of sound, Wundt (Phil. Stud., 
viii., 641, 1898, Ist der Hor-Nerv direct durch Tonschwebungen 
erregbar) sums up the arguments of Scripture and Karl Schafer, 
as well as the earlier work of Cross and Goodwin, and Sylvanus 
Thompson. The conclusions of Scripture (and also of Ewald) run 
counter to the theory of specific nervous energies, according to 
which each anditory fibre can convey one tone only, whatever 
the nature of the stimulus. Wundt refers to other analo- 
gous phenomena equally unfavourable to this theory, e.g., the 
beats and beat-tones of Kónig, which indicate that beats can arise 
in the brain without interference at the periphery, and that direct 
periodical stimulation of the auditory nerve can, at a certain fre- 
quency, give rise to tone-sensations. Even if we accept the theory 
of Helmholtz, it connotes a mechanical excitation of the nerve- 
fibres at the organ of Corti; and it is equally conceivable that 
direct excitation of the nerve might occur without peripheral 
intervention. Ewald, in his investigations on the end organs of, 
the auditory nerve, found that pigeons whose labyrinths had been 
extirpated still reacted to auditory stimuli, whence he concluded 
that the sound waves directly stimulated the stump of the nerve 
by transmission through the bones of thecranium. A later series 
of observations (Die centrale Entstehung von Schwebungen 
sweier monotisch gehörten Töne, Pfliger’s Archiv., June 1, 1894) 
. seem to justify the same conclusion in regard to man. It would 
follow that when deaf people hear sounds conducted through the 
cranial bones this is not a proof, as is generally supposed, of the 
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. integrity of the labyrinth. If the trunk of the nerve is capable of ` 
direct stimulation, the labyrinth might in these cases be com- 
pletely disorganised. Again, if the nerve be thus directly excit- 
able, the case for a central origin of beats is greatly strengthened, 
Seeing that interference in the terminal apparatus is not an 
indispensable condition of their production. 

К. Schafer maintains that the bones of the cranium conduct 
sound from one ear to the other, thus making peripheral fusion. 
Ewald, however, arranged two tuning-forks so that they could 
each be heard by one ear only. One was tuned to give 180 vibra- 
tions per second, the other to & slightly higher rate. Heard 
separately there was no indication of oscillation ; heard together 
there was a distinct and easily-counted beat. The conclusion is 
that sounds conveyed separately to each ear may be centrally 
fused into a beat. The beat moreover coincided with subsequent 
binaural observations with the same tuning forks. The casa 
seems to stand upon the same footing as the analogous case of 
the eye, in which the balance of evidence is to the effect that two 
complementary colours presented separately to each eye may 
give rise to the sensation of a single resultant colour, the 

. mechanism of which fusion must obviously be central. 

‘Another interesting analogy between eye and ear is that 
established by Zwaardemaker (Das presbyacousische Gesetz Zeit- 
schrift für Ohren-heilkunds. June, 1898. Der Umfang des 
Gehors in den verschiedenen Lebensjahren. Hbbinghaus Zeitschrift. 
Marth, 1894) who formulates a law of what he terms presby- 
acousia. He gives a curve founded on 219 observations to show 
that the range of hearing of the upper notes diminishes from e 7 
(41,440) max. in infants, to a 6 (28,160) or even g 6 (25,344) in 
adults. He refers to an earlier paper in proof of the same 
limitation in regard to the lower notes, which, however, he admits 
to be far more uncertain. In short, from the age of 4 to 70, 
hearing, he says, undergoes a continuous restriction, losing as 
much as half an octave. In the second paper he alludes to the 
inductively established fact that bone conductivity decreases with 
age. He connects the beginning of the йесіне curve of hearing 
with the end of bone-growth. 

Franozgs А. WELBY. 
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Assopiation by Unconscelous Middle Factors. Jerusalem, 
Wundt.—JPhil. Stud., x., ii. 


Dr. Jerusalem communicates an experience of Herr Baum- 
garten, purporting to show that the idea or memory-image of two 
people, vividly called up by the unnoticed scent of a flower (which 
was not detected till after the memory-image had arisen in con- 
sciousness) implies that ‘the smell-sensation was here a really 
unconscious middle factor.” He adduces this in support of 
Scripture’s views (Phil. Stud., vil.). 

Wundt rejoins that the scent of the flower was ‘‘ unrecognised” 
(unbemerkt), not unconscious (unbewusst). Baumgarten’s observa- 
tion is interesting, because the unrecognised middle factor is here 
present in consciousness, whereas in Scripture’s experiments the 
middle factors were not direct sensations during the process of 
mediate association, but were reproduced (vii, p. 78). Here the 
scent was perceived, though not apperoeived, t.e., not distinguished 
from the scent of the other flowers. Мира, therefore, calls this 
“a case of mediate association through middle factors present in 
consciousness, but only dimly perceived there.” 


Frances А, WELBY. 





Dana and Ketscher on Paralysis Agitans. 


I.—In some preliminary remarks on the clinical phenomena of 
the disease, Dana (New York Medical Journal, June 10, 1898), 
emphasizes three classes of symptoms. 

(1) Motor symptoms, chiefly due to difficulties in commence- 
ment of movements, or, as the author terms it, “a hitch in 
volition.” 

(2) Vasomotor symptoms, flushings, sweats, subjective sen- 
sation of heat, peculiarities of pulse. He believes there is a 
general vasomotor paralysis, affecting the vessels of the cord and 
the nerve trunks, in addition to those of the skin. 

(8) Disturbances of the blood, and of metabolism. Purpura 
hemorrhagica occurs sometimes, glycosuria sometimes; and in 
the opinion of some authors, phosphaturia. The author examined 
the blood in two cases; in one, the chief abnormality was 
absence of eosino-philous cells; in the other, there was “ anæmis 
of chlorotic type; lessened percentage of hæmoglobin, and 
decreased resistance of red cells.” 
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(4) Sensory symptoms, viz., sciatica, neuralgia, and rheumatic 
pains; distressing sensations of heat and cold. - A 

He then turns to the pathology of the disease with which his 
paper is chiefly occupied. He quotes 44 cases of paralysis 
agitans, real or supposed, in which post-mortems have been made, 
but out of these he rejects all but fourteen, as being in his opinion 
scientifically valueless. Upon the cases of Dubief, von Sass, 
Koller, and Borgherini, he places most stress. In the bulk of 
these cases certain anatomical facts appear, which although 
rather vague may possibly be taken as the basis of the morbid 
anatomy of this disease. They are degeneration of the vessels, 
enlargement of the perivascular spaces, proliferation of the 
neuroglia and connective tissue in the neighbourhood of the 
^ vessels; pigmentation and some degeneration of the spinal 
motor cells, and of those in the bulbar nuclei; thickening of the 
pia mater surrounding the cord, with sclerosis of the neighbour- 
ing periphery of the cord ; blocking of the central spinal canal by 
proliferation of cells ; changes in the cells of the sympathetic. 

The author’s own case is as follows :—A woman, age about 
58 at time of death, died from exhaustion five years after onset of 
the disease. The symptoms began after a fright, and consisted 
of pain and weakness in the back; tremors of the limbs, followed 
by weakness; stooping gait; slowness of movement, &c. The 
. brain and cord were hardened in Muller’s fluid. In the cortex 
cerebri was some increased vascularity, dilatation of the vascular 
spaces; and some trivial changes in the nerve cells. 

In the nuclei of the seventh, ninth, tenth, and- eleventh 
cranial nerves was pigmentation, with some degeneration of the 
cells. 

In the cord, the pia mater, particularly of the cervical and 
lumbar regions, was thickened ; while in the lateral columns 
beneath was some diffuse infiltration of connective tissue, which 
had not however caused much degeneration of the nerve fibres. 
The cerebellar tracts were not affected by this sclerosis. The 
vessels in the anterior cornua were much dilated, particularly the 
veins. The anterior cornual cells were somewhat shrunken and 
pigmented, and took stains irregularly. The central canal, at 
some levels, was filled with débris and exsudate. The anterior 
nerve roots were congested, and perforated with dilated vessels. 

In & second case, the details of which are not fully given, 
the author found marked thickening of the spinal pia mater; 
„with diffuse interstitial sclerosis, of the lateral columns especially ; 
congestion of the central and anterior gray matter ; and slight 
changes in the nerve cells. 
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The anatomical seat of the disease the author places in the 
spinal cord, medulla and pons, and more particularly in the blood 
vessels'of the central and anterior gray matter of the cord, and in 
the lateral columns (pyramidal tracts, lateral fundamental 
columns, and lateral limiting layers). As to the nature of the 
anatomical change we quote his own words :—‘ This anatomical 
basis I believe to be essentially as follows: First, a congestion of 
the, central and anterior parts of the gray matter of the cord 
with some thickening of the blood vessels, but not very much, 
and some changes of the external wall of the nature of peri-. 
arteritis. With this congestion and vascular irritation there occurs 
& proliferation of connective tissue, which especially invades the 
lateral columns of the spinal cord. In severe cases it affects also 
the periphery, producing & leptomeningitis and & zone of sclerosis 
surrounding the cord ina variable degree. The congestion with 
dilatation of blood vessels affects especially also the anterior 
roots, to & less extent the posteriorroots. There is degeneration 
of the cells of the anterior horns, which, however, occurs only 
late in the disease and does not affect all the cell groups. The 
central cells or the cells of the median and central areas, which 
we suppose to be more connected with vasomotor and glandular 
functions, seem to be especially involved. There is also—and this 
is an important fact to bear in mind—a decided loss of the fibre 


net-work in the anterior horns and the central gray matter. The : 


changes appear to involve especially the cervical and lumbar 
regions. Similar changes occur in the medulla and pons, but 
here they are less marked. Degenerative changes, however, are 
to be found, in many cases at least, in the cells of the nuclei of 
the glosso-pharyngeal and pneumo-gastrie nerves. ‘Such. changes 
would explain the disturbances in. the vasomotor function and 
heart action found in the disease.” 

"He makes this further suggestion as to the causation of the 
disease, viz., that it is due to the presence, in the circulation, of 
some irritative toxine, which in its turn may originate in some 
glandular defect—the process being analogous to that of myx- 
edema. For this hypothesis, however, no evidence is adduced. 


H.—Ketscher's paper (Zeitschrift für Heilkunde, 1892, p. 445) 
opens with & very complete aecount of the work already done 
upon the morbid anatomy of paralysis agitans. It would appear 
that, after dismissing those cases which probably were not 
genuine paralysis agitans at all, the remainder consist partly of 
cases in which no morbid appearances were discovered post- 
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mortem (some of which, however, were not examined microscopi- 
cally), and partly of others in which more or less definite results 
were obtained. These results may be summarised as—hyper- 
plasia of the connective tissue and of the neuroglia in the spinal 
cord; changes of various degrees in the vessels, pigmentation of 
the ganglion cells, blocking of the central canal of the spinal 
cord, presence of corpora amylacea in more or less excess. 
Similar alterations have also been found in the brain, the peri- 
pheral nerves and muscles, and in the sympathetic system. Most 
investigators consider that the chief seat of the disease is in the 
spinal cord ; though they are by no means unanimous on this 
point; and some distinguished men (Charcot, Oppenheim, &c.) 
maintain that paralysis agitans is a ‘ pure neurosis.” 

Ketscher investigated microscopically three cases of paralysis 
agitans ; the ages of the patients were respectively 70, 68 and 
76. In all three cases he found changes in the central nervous 
system (mainly, ib would appear, in the cord); in two cases 
changes in the muscles, in one case in the peripheral nerves. 
These changes he summarized as follows :— 

(1) Ав to the parenchyma. 

Scattered indication of degeneration and atrophy, viz., 
in the ganglion cells of brain and cord—pigmentation, indis- 
tinctness of outline, absence of nuclei, finely granular 
degeneration ; in the nerve fibres (particularly of the posterior 
columns of the cord)—changes ranging from mere swelling of 
the axis-cylinder to complete disappearance of the nerve fibres ; 
in the muscles—multiplication of nuclei, loss of transverse 
striation, hyaline and fatty degeneration, disappearance of 
muscle-substance. 

(2) As to the interstitial tissues. 

There was general increase of the interstitial connective 
tissue. Around the cord the peripheral connective tissue was 
thickened, and broad bands extended from it towards the central 
parts, particularly in the posterior columns. In the peripheral 
nerves, the peri-neurium was thickened, and in some places the 
endo-neurium also. Similarly the connective tissue between the 
muscular fibres was thickened. 

The neuroglia both of brain and cord was increased. The 
neuroglia layer of the cerebral cortex, and the ependyma of the 
ventricles was thickened. So was the glia of the cord, both the 
peripheral layer and that of the internal parts, and this over- 
growth appeared to start from the neighbourhood of the vessels. 
In the posterior columns particularly this overgrowth penetrated 
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not'only between groups of fibres, which were thus marked off 
into separate bundles, but also between the individual nerve 
fibres in some places. The disease reached its maximum in the 
lumbar region of the cord. There were numerous corpora 
amylacea, in the ependyma of the lateral.ventricles, in the 
superficial: parts of the brain, in the peripheral parts of the 
cord, and along the posterior fissure of the cord. 

_ The central canal of the cord was blocked with proliferated 
epithelial cells. . 

(8) As to the vascular system. 

The vascular walls were thickened. Here and there were 
miliary aneurysms, or even small extravasations of blood. 
The adventitia of the cerebral vessels contained % good deal of 
pigment. The lymphatic spaces—peri-vascular and peri-cellular 
—were dilated, and contained sometimes coagulated lymph, 
sometimes leucocytes, sometimes blood. Here and there in the 
neighbourhood of these spaces an ‘‘cedematous softening " of 
the brain substance could be made out. 

These changes, which have been observed by others besides 
himself, the author believes to be no fortuitous occurrence, but 
to stand in some causal relation to the disease. 

A certain reservation has, however, to be made in view of the 
author’s investigations into the condition of the nervous system 
in aged people generally. He made microscopical examination 
of the nervous system in ten aged people, dying from various 
causes; nd comes to the conclusion that in old age changes 
are found resembling in kind those found in paralysis agitans, 
and differing only in their less advanced degree. He finally 
expresses his agreement with the view of Jacobsohn, Dubief and 
Borgherini, that paralysis agitans is nothing else than senility of 
the nervous system, early in occurrence and intense in degree. 


J. A. Овмквою, M.D. 
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Original Articles md Glintml Cases. 


STUDIES ON THE LESIONS PRODUCED BY THE 
ACTION OF CERTAIN POISONS ON THE 
CORTICAL NERVE’ CELL.—I. ALCOHOL. 


BY HENRY J. BERKLEY, M.D. (BALTIMORE, U.S.A.) 
From the Anatomical Laboratory of the Johns Hopkins University. 


-— ‘Part. i. 
Section I.—EHaperimental Lesions produced by the Action of 
` Absolute Ethyl Alcohol on the Nerve Cells of the Rabbit's 


Brain. 


THE most extensive treatise on the pathology of chronic 
alcoholism to be found in the English language, is Bevan 
Lewis’ article in his text-book on ‘‘ Mental Diseases.” In- 
deed, so widely has it been accepted as the minute anatomy 
of this morbid state, that in Tuke’s “ Dictionary of Psycho- 
logical Medicine,” it is quoted to the exclusion of all other 
writings. Abstracted, it reads as follows :—‘‘ The changes 
in the vessels are nuclear proliferation, atheroma, and aneu- 
rysmal dilatation, the last eventually giving rise to a cribriform 
condition. The motor cells are swollen and rounded, stain 
deeply, become granularly pigmented, and the apical pro- 
cesses degenerate. The cellular wall 18 thickened. There 
' 18 a considerable quantity of pigment deposited between the 
shrinking protoplasm and this cell wall. The processes of 
the cells are stunted, and are covered with nuclei, and the 
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protoplasm is granular or vacuolated. In the lowest layer 
the scavenger cells and nuclei cover the spindle nerve cells, 
which are very much degenerated and altered, and are 
practically being devoured by these proliferating cells. 

“The medullary sheath of the nerve processes gradually 
disappears, or is so altered by the invading connective tissue 
that the axis-cylinder—which is frequently fusiform, as ‘in 
other cases of inflammation of the nerve fibre—can be per- 
fectly well stained with the aniline colour, when it becomes ' 
& prominent feature in the cortex." 

Lewis describes the motor cells of the so-called third 
layer as being the first implicated in the cortex, and that 
those of the deeper and more superficial layers follow in order. 

It would seem from this description as if there were no 
specific lesions of the central nervous system, from the con- .. 
tinued abuse of alcohol, to be discovered ; certainly, the 
vascular changes found are frequent in brains that have ex- 
hibited no clinical picture of the effects of alcohol during 
life, and taking atheroma and miliary aneurisms from among 
the list, it would appear as if there were other conditions of 
which we at present know nothing; as all pathologists are 
familiar with brains that show in marked degree these 
changes; but whose owners have in no wise been addicted 
to the abuse of the drag. Nevertheless, there can be no 
doubt that alcohol, in the common forms of wines and dis- 
tilled liquors, does exert a direct influence on the cerebral 
vessels, irritating their coats, especially the intima: perhaps 
paralysing the vaso-motor nerves accompanying them ‘in 
more or less enduring fashion, hence giving rise, from the 
irritation, to nuclear proliferation, and from the distension 
of the vessels, to transudations, local minute extravasations, 
clumps of hematoidin granules, and detritus in the peri- 
vascular sheaths ; then blocking of the lymph currents, and 
general disturbance of the lymph flow in the peri-vascular 
and peri-cellular channels. ; 

Of the changes in the nerve cell produced by the direct 
contact of the diluted drug flowing with the nutrient serum 
from the blood channels into the peri-cellular spaces, we at 
present know nothing; but from a clinical standpoint, the 


‘ 


STUDIES ON LESIONS OF CORTICAL NERVE CELL. 475 


immediate effect in occasioning disturbed metabolism must 
be very great. ; { 

With Lewis'ideas of the coarser changes produced by 
the continued &buse of the drug upon the nerve cell, we are 
1n unison, as only too frequently in. alcoholic brains have we 
met with the shrunken protoplasm, stunted processes, and 
granular cell bodies; but these alterations mark only the 
after-effects of long continued malnutrition and irritation of 
the cells by the poison. In other words, we see only the 
later effects of a degeneration which has preceded a con- 
siderable distance toward utter deterioration of the cell body 
before it is visible to carmine, hematoxylin, aniline blue- 
black, and the freezing methods. What we really wish to 
ascertain is not only the condition of the protoplasmic body, 
but also the early changes in the finest twigs of the den- 
drites, and the finest variations of the nucleus and nucleolus 
from the normal. 

A newer though very small literature has sprung up since 
1890, when the work of Lewis first appeared, and the 
methods of histological research have been extended to a 
realm whose boundaries were only beginning to be entered 
upon at that date. I refer to the beginning of the extended 
use of the chromate of silver methods, and the magenta and 
methylene blue stains of Nissl—the one almost fully supple- 
menting the other, in so far that by one we may obtain 
perfect impregnations of the neuron to the uttermost limits 
of the dendrites, and by the other an accurate view of the 
condition of the cellular protoplasm, and in particular the 
nucleus with its chromophile particles. 

The newer literature, as already mentioned, is very 
scant; portions of three articles only treat of the lesions of 
the nerve cell when subjected to the presence of alcohol in 
the living organism. 

. Colella (Arch. Ital. de Biologie; 1894, p. 216), by the 
application of the Golgi silver method to. the cortex of an 
alcoholic brain, found lesions of the neuraxon of the nerve 
cell, slight involvement of the cellular body, and dendrites 
in the alteration. He speaks of the blood vessels and 
neuroglia as not being implicated in the changes. 
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Vas (Arch. f. Exper. Path. u. Pharmakologie, Bd. xxxiii., 
S. 141), in an experimental work on the poisonous effects 
of alcohol and nicotin on the nerve cells, finds well-marked 
changes in these bodies, especially in the great cells of the 
anterior horns of the spinal cord, апа in the spinal and 
sympathetic ganglia. Asa first change, the cells lose their 
chromatin structure; the finely granular character is per- . 
ceptibly diminished, and gives place to a homogeneous 
swelling. In advanced cases of the alteration, the cellular 
protoplasm alters its power of taking up the colouring 
matter, and appears darker than normal. А shrinkage of 
the protoplasmic body cannot be definitely ascertained. 

The study of Andriezen (Brar, 1894) is of greater in- 
terest than the foregoing works, and is worthy of careful 
consideration. Using a modification of the Golgi method, 
he finds extensive changes in the neurodendrites and 
neuraxons of the nerve cells of the cortex, the alteration 
beginning in the fine bead-like “ contact granules ".upon the 
substance of the protoplasmic extensions, proceed to 
moniliform swellings along the course of the protoplasmic . 
twigs. With the further progress of the lesion, these 
. softened and enlarged protoplasmic masses form irregular 
botryoidal masses, mainly clothing the now irregularly 
bared protoplasmic stem, which rapidly becomes attenuated. 

“The changes in the cell body are of similar nature, and 
consist in а gradual disintegration after the apical and others 
of the processes have suffered. Here and there at the side 
of the cell body the protoplasm seems to become frayed, or 
asit were eroded. In other cases the cell protoplasm becomes 
` vacuolated from within, and the process continues until the 
whole interior protoplasmic structure 1s channeled by holes 
and seams of liquefaction.” 

The nerve fibres of the cortex Andriezen finds granular 
and wrinkled in outline, and what 18 much less certain, a 
process of unequal staining, portions of the filament being 
completely stained, while others are pale or colourless, and ` 
only visible by the highest powers of the microscope. 

It will be noticed that in none of these articles is there . 
any mention of the state of the nucleus and nucleolus. This 
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partly'arises from the methods of staining used in the various 
investigations. Lewis’ aniline blue-black does not allow the 
interior structure of the. cell to be accurately seen, nor does 
the silver method permit any inquiry in this direction, and 
Vas, who used nuclear stains, does not seem to have con- 
sidered the nucleus of the nerve cell, probably from the 
difficulties that attend its accurate investigation. The 
material at our command has, however, allowed of more 
accurate procedure, ‘and in this direction our labours have 
- been ' parily directed, somewhat to the exclusion of the 
intimate structure of the nerve cells protoplasm. 

Thanks to the kindness of Prof. Welch and Dr. Frieden- 
wald in furnishing me with the brains of a number of rabbits 
that had been subjected to the continued—intra vitam— 
action of absolute ethyl alcohol over a considerable space of 
time, our material allowed us a better opportunity for the 
investigation of the nerve cells than could be obtained from 
human alcoholic brains, in so far that we had an,accurate 
knowledge of the amount of alcohol the animal had been 
subjected to per kilo of bodily weight, the duration of the 
. poisoning, and last, though not least, we were enabled to 
obtain the cerebra in much fresher condition than could be 
obtained from the autopsy table. Appended is a condensed 
table of the histories of the five rabbits used in the investiga- 
tion. 


CONDENSED RABBIT HISTORIES. 
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Clinical cause 
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Methods of Examination. 


All ‘the’ specimens of brain | ‘tissues that came: into my 
hands for the” purposes’ ‘of this study—pathological as well as 
normal—were' hardened either in alcohol „ог in -Müller’s 
fluid. For the: Nissl method and modifications thereof 
. used. for the. demonstration of the cellular ‚ structures, 
and for hsmatokylin-eosin staining for the blood vessels; 
the former, method of hardening was applicable, but for 
studying the finer dendrites of the nerve cells it became 
necessary to devise some ready: method of staining Ьу, 


г. which impregnations with metallic salts could be obtained ` 


for tingeing the finer extensions of the nerve cell. A.. 


' research among the literature devoted to microscopic 


technique failed to afford any suitable process, and after con-, ' 
‘sideration, the following process was adopted and found to 


be, more satisfactory than апу other, and, indeed, it gave finer | - 
and more complete pictures of the cortical neurons than the’ ~ . 


E ordinary Golgi method: ` We have at this time stained в 


‘large number of pieces of brain substance with it, both: ' 
human and rabbit, and have yet to record a single failure 
in the process ; though, of course, all the impregnations were ` 
not equally good. The sole disadvantage the method has 
; against the Golgi-Cajal procedure is, that the thicker, dén-: 


- drons are rendered so brittle by the silver that they are " 


. manner in Miiller’s fluid, is.at once apparent, particu- o 


readily broken into fragments by the sharp edge of the knife 
passing through the tissue, but as the fragments are not. 
usually carried far: from their natural seat, errors from 
‘this source are to be' avoided with ease! On the other 
hand, the great advantage that accrues to the pathologist 
from being able to” make use of any. desired portion 
of an entire brain.’ already hardened after the usual 


‘larly when the silver ) impregnationa obtained are much- 


_finer ‘than those had after a troublesome and particular * 2 


hardening process, and' though 16 ів but a small consideration, 


“at is more economical of, osmic acid than the Cajal method; | 


as the osmie acid mixture may be used more than once, 


1 We ‘found in later p: tions that the cause of this brittleness з Was 
overhardening i in the Miller ‘8 fluid, and could easily be наса: 
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The staining obtained is much more intense than 18 found 
after the ordinary chrome-silver staining, the cell bodies and 
processes are intensely black, and it is only at the points of 
the finest dendrites that the familiar reddish-black colour 
makes its appearance. It is evident from the appearance of 
the nerve cells and axons that the chemical combination 
between the chrome saturated nerve tissues, and the silver 
salts is quite different from the simple chrome-silver com- 
bination of the Cajal process. Our method is a much 
closer approach to a true stain than an impregnation, and 
no traces of an incrustation are ever to be found. Underin- 
tense illumination the cell body is found to be homogeneously 
^ blackened, and fine lines are seen running through the 
protoplasm from one pole of the cell to the other. The 
addition of sodium sulphate and phospho-molybdic acid to 
the hardening and staining fluids respectively, makes the 
chemical reaction between the constituent elements much 
more complicated than when there are only the simple 
kalium bichromate, osmic acid, and silver nitrate to deal 
with, and an attempt to formulate the resulting reactions 
would be most difficult. 

The process is as follows :—The cerebra are treated with 
Muller's fluid until the tissue is of sufficient consistency to 
admit of fairly thin sections. The portions of the brain 
selected are then cut into pieces not more than three milli- 
metres in thickness, and the slices are immersed:in а 
mixture of a three per cent. solution of bichromate of 
potassium, and solution of one per cent. osmic acid, in the 
proportion of one hundred parts of the former to twenty 
parts of the latter. In this mixture the slices lie from three 
to five days, are then removed from the fluid, and slightly 
dried on filter paper to remove any superfluous bichromate, 
are washed for a few minutes in a weak solution of silver 
nitrate, and then go into the second or staining mixture, 
which is made by adding two drops of a ten per cent. 
solution of phosphomolybdic acid to each sixty cc. of one 
per cent. arg. nitrate solution in distilled water. 

The second solution is to be made only as needed, and at 
the moment before placing the brain tissue in it. In the 
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mixture ,of finely precipitated phosphomolybdate of silver 
held in suspension in the free nitrate of silver solution, the 
tissues are immersed, and allowed to remain without being 
disturbed for two or three days, or if it is inconvenient to 
cut them at this time, a few drops of fresh silver solution 
may be added to the old fluid, and in this the tissues may 
remain indefinitely. The object in adding the additional 
silver nitrate is to prevent any chance of all the salt being 
precipitated or absorbed, as plain water will soon cause a 
deterioration of the distinctness of the impregnation of the 
nerve cells.’ Light does not seemingly affect the tissues 
unfavourably. 

The individual details of the component parts of the 
neuron are somewhat finer than by the Cajal method; each 
element stands out clearly and distinctly, the axons with 
their collaterals are clear, and ће ретше, or buds on the 
protoplasmic processes, are fully and equally impregnated, 
and appear in their proper relations to the parent dendrite. 
There is always some coarse precipitate along the margins 
of the sections, but rarely the finer one that is so annoying 
in the older chrome-silver specimens. 


The Lesions found in Preparations hardened in Absolute, 
Alcohol. | E 


This first part of the study was conducted on the brains ' 
of two rabbits, hardened in absolute alcohol, and stained 
according to the methods of Nissl, and with hwamatoxylin- 
eosin. 

In order to fully appreciate the structure of the patho- 
logical nerve cell, stained by the Nissl procedure, we must 
first glance at the normal cell as seen in the control pre- 
parations. The aniline dye does not stain all portions of 
the cellular protoplasm equally, but leaves clear spaces 
between others more deeply stained—the chromophilic 
particles. In the cell body the arrangement of these 
chromophilic particles is always definite, though varying 
considerably according to the character of the cell itself. 
Thus, in the anterior horns of the spinal cord we find a 
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net-like arrangement of the stained particles (arkyochromic 
cells), while those of the cerebral cortex have them mainly 
arranged in rows (stichochromic cells). Furthermore, these ~ 
various cells are divided into several main groups by the 
different relations of the nucleus to the cellular protoplasm. 
Only two of these groups ате ordinarily to be seen in the 
cortex, mainly cytochromic cells, or nerve bodies having a 
nucleus approximately the size of a leucocyte, and with а 
very small amount of stained protoplasm surrounding it, 
and somatochromic cells having a nucleus of moderate size 
surrounded by a considerable body of protoplasmic sub- 
stance with a definite contour. 

With, the cytochromic cells we have but little interest— 
the main body of the cortical cells being somatochromic, 
and of the stichochromic variety. 

Furthermore, the nuclei present variations in their size, 
contents, refraction, and receptivity to the absorption of the 
aniline dyes. The arrangement of the contents of the 
nucleus also varies considerably. In some we find only a 
single well-defined nucleolus, the edges smooth and rounded, 
surrounded by very fine dust-lke grains, all deeply stained 
by the dye, the whole imbedded in а transparent karyo- 
plasma that does not take up any of the anilme. Others 
have two or three nucleolar particles; seldom more than 
this number, all smooth, and sifuated in the several 
quarters of the nuclear circle, imbedded amidst dust-like 
grains of a finer or coarser character. . 

Besides these several varieties, & third exists, in which 
the nucleolus is less distinct than in the others, and the 
nuclear dust is coarser than in the other varieties. АП these 
forms present little difference in their staining qualities, 
the amount of dye taken up outside the nucleoli and dust is 
very small, and the nucleus, in consequence, is invariably 
refractile and light coloured. The fourth variety of nucleus 
is differentiated by the variation in the receptivity of the 
staining fluid. It absorbs a little more of the dye, sufficient 
to colour it slightly, but the numbers of these cells in the 
healthy brain is minimal, and for the practical examination 

| they may be-excluded. 


+ 
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Histology of the Absolute Skolo Sections from the Alcoholic 


Brain: 


The’ two rabbits of- this series have to be considered 
separately, on account, of slight anatomical, differences. 

Vessels.—The capillaries and intermediary vessels in 
the control specimens have a smooth, regular contour; the . 
nuclei in the walls are sharply stained, and take up an équal : 
quantity of the colouring thatter, and -the cell structure : 
between the nuclear points is free from а suspicion ‘of 
colour (eosin specimens do, however, have a slight staining 
of the capillary wall with the dye). The perivascular spaces . 
are narrow but distinct.- In rabbit No. 10, the smallest .: 
arteries have, an altogether different ‘appearance from the 
control sections. The walls of many ‘of them are irregularly 
shrunken, at intervals almost botryoidal i in appearance; and ` 
‘the nuclei of the vascular "walls, while not increased in 


^.; numbers, are swollen, absorb more of the aniline stain, and 


project corisiderably into the lumen of the canal.' The peri- : 
vascular space is larger than, in the control preparations, 
and the hyaline membrane separating it from the cerebral’ 
substance is a little more definite than normal. As we 


. progress upward in the scale of size, the changes of an 


abnormal character do not increase greatly, except that the: 


' -vascular walls are slightly thickened, while the irregularities 


i 


in their boundaries are gradually lost; but, on thé other hand, ' 
the nuclei, especially those of the outer layer of the vessel, 
are somewhat multiplied—at times, though rarely, suffi- 
ciently so to cover the exterior of the vessel with rather 
‘dense aggregations of round nuclei, through which the 
proper structure_of the canal is seen with difficulty. The 
peri-vascular spaces around these vessels are larger than 
usual, and the cerebral edge of, the space stains more deeply à 


than normal. Occasionally ' there are а few' grains of 


Asematoidin débris within the space; more commonly it is 


` vacant. On transverse section, the walls of these vessels 
_ appear, to be a little thickened—the change’ affecting the 


intima more than the media or externa. Very few of the ' 
arteries show any very distinct changes. The _larger veins 
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do not show any alterations from the normal. Your or five 
miliary hemorrhages, into the sheaths of the vessels, were 
noted in the several sections, all near the pial margin. 
Altogether, few definite lesions could be determined in the 
blood vessels—the perivascular dilatations and hamorrhages 
excepted. 

' In rabbit No. 10, the vast majority of the nuclei of the 
somatochrome cells of the cortex show similar alterations 
and departures from the standard established by our control 
preparations. The most prominent of these changes lies in 
the central nucleolar figure, for in the place of the smoothly 
appearing dot, in or near the centre of the mng, it now 
appears roughened, spongy, or éven with elongated pro- 
jections from its surface (compare photos. 1 and 2). Not 
only is the nucleolus roughened, but it is also considerably 
enlarged, occupying now from an eighth to a sixth of the 
interior of the nucleus—its projections extending to the peri- 
phery of the nuclear ring. Around these nucleolar figures 
are grouped a small number of nuclear dust particles re- 
sembling an irregular circle, but the remaining portions of 
the nucleus: are comparatively free from the presence of 
molecular particles, in contrast to the control preparations. 
In the clear karyoplasma there is a decided tendency to take 
up more than normal of the aniline stain; so marked does 
this tendency become at times that the contents of the 
nucleus are rendered indistinct, and the body becomes much 
less refractile than natural. 

The above description applies exclusively to the mono- 
nucleolar variety of nuclei. The varieties showing two or 
more nuclei have nearly disappeared, and it is highly pro- 
bable that the largest masses of spongy nucleoli of the 
altered nuclei are formed by an agglutination of these 
chromophilic masses, for indeed in not a few of the cells 
enlarged and swollen nucleolar particles are seen approach- 
ing each other in some portion of the nucleus. 

' Hardly any nuclei are found differing widely from these 
two pathological varieties, though not an inconsiderable 
number of the normally disposed nuclei are seen here and 
there in the field, the proportion, however, being inconsider- 
able. | 
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To recapitulate, we find alterations of: the nuclei chiefly · 
in the disposition, size, and irregularity of contour of the 
nucleolar chromophilic particles. 

Rabbit No. 39.—The blood vessels show the same condi- 
tion as in rabbit 10, only not so accentuated. The botryoidal 
appearance is not so marked. The nuclei of the inter- 
mediary vessels are only multiplied to a small extent, ап, 
alteration that extends to the smaller veins. In one small 
artery I detected a distinct aneurysmal dilatation. 

All the nerve cells take up & larger quantity of aniline dye. 
` than normal, the chromophile masses of the protoplasm are 
not distinct, the nuclei are nearly all mononucleolar, and the 
nuclear substance stains a deeper hue than in the control. 
The nucleoli are comparatively seldom swollen or enlarged, 
here and there one is seen, perhaps an average of one in 
fifteen cells, but in many others there is a tendency to be out 
of proportion in size to the surrounding ones. The nuclear 
molecules are fine, while the substance itself takes up an 
unusual quantity of the stain. | 

А. few sections of the cortex of this rabbit were stained 
by the Weigert-hematoxylin method, but I could detect no 
variation from the normal among the fibres of the coarser 
bundles of nerve filaments. The finer intercellular fibres 
were not very numerously stained. | 


The Normal Structure of the Rabbit's Cortez ae seen with 
the Silver Method. 


The arrangement of the nerve cells in the cortex of the 
rabbit’s brain differs little from that of other mammalia. 
The structure consists of three indistinct layers of cells, with 
beneath them a rather thin mass of white matter. Viewed 
with a low power there is but one distinct cellular layer. In 
the outer or molecular lamina are situated а minimal number 
of small fusiform and angular cells whose axis-cylinder pro- 
cesses seem to course parallel with the surface of thé brain. 
Beneath this region lie bicornuate, small pyramidal, elliptical, 
and irregular cells, their axons nearly all turning downward. 
Beneath these cells lie others of approximately pyramidal 
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form, but of a larger size than those immediately super- 
jacent to them, and mingled among them are a few irregular 
cells. All the neuraxons from this region turn downward 
into the radial bands of fibres. The apical dendrites of 
nearly all the large pyramidal cells reach past the middle of 
the molecular layer, and by division form an intricate mesh- 
work of protoplasmic extensions beneath the pial limit. 
‘The dendrites of the irregular cells spread out to a greater 
` extent laterally than vertically, ‘but without definite course. 

Beneath the pyramidal cells having long apical processes, 
and'bordering on the white medullated fibre layer, he cells 
of quite a number of forms, mainly irregularly, pyramidal 
and angular. The stronger processes of these cells are up- 
turned, while the axons are down turned. Situated between 
these cells and far more numerous, are small irregular cells, 
with protoplasmic extensions outstretched in all directions. 
Their neuraxons are all turned towards the surface of the 
brain, and on their way thither they give off numerous 
collaterals, and finally reach the tangential band beneath : 
- the pial surface, among whose fibres they are eventually 
lost. р 

All the pyramidal cells of the cortex of. whatever lind, 
and very many of the irregular and angular ones have, 
coming off from their protoplasmic extensions, short rect- 
angular or oblique projections or gemmule, that have been 
so universally found by the silver method in the brains of all 
animals, as not to admit of the possibility of a doubt that 
‘they are present during life and are not simply artifacts as 
was once supposed (Koelliker) indeed they have been 
demonstrated in particularly fine Nissl preparations (Len- 
hossék), and are undoubtedly a factor of considerable im- 
portance in the economy of: the nerve cell, though their 
function at the present time is somewhat in doubt. On the 
apical processes of both the long and short pyramidal cells, 
the gemmule are usually simply roughenings on the process ' 
near the basal end, higher up they lengthen out, and have a 
bead-like ending. On the thinner branches of the cells, 
especially those that come off from the basal extremity, 
they are longer, thinner, and are arranged with considerable 
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| regularity, and give do these dendrites сове of a: 
feathered appearance. ; 

Besides the gemmulm, the nerve cells have, upon their 
branches, в small, though very variable nurber,of varico- ` 
‘sities. On the thicker portión of the apical processes, these 
varicosities are never present, but in the finer dendrites they : 
-are here and there to be met with, particularly &t'the' , 
branchings of the ‘stems. These varicosities must be held :; © 
to be normal, as they are tv be demonstrated i in methylene 
' blue as well as in silver preparations. ` 
With the Purkinje cells of the cerebellum, the gemmule 
| contribute greatly to the actual outspread of the -dendrons. . 
They, are arranged with great regularity, and endow the ex- | 
tensions with more of a feathered appearance than those of ? 
the cerebrum, but differ from those belonging to the pyra- . . 
midal cells anatomically,.in that they have few of the. 
' beaded endings ‘peculiar to` these :psychical cells. - Knots’ N 
. upon the extensions of the stems of the Purkinje cells. аќе ' 
. frequent, are of ‘small size, and give the.branches an uneven: 

І appearance, . З бо, 
,Along the outer edge ob the cortex numerous forms of · 
support—neuroglia cells, such as have been. described by 
‘Retzitis and others, are seen, but lower, among the nerve 
cells, the glia elements are but sparingly stained. Few of 
them belong to the long-rayed Golgi type, buf are replaced ` 
by а cell, with quite large body, and short but thick, and 
`7 knotty arms. These cells are always to'be seen in the im- , 
mediate vicinity of dn intermediary blood vessel, which they _ 
` "frequently surround, and send off to its hyaline sheath one ' 
or more thick processes that terminate in knob-like endings. 
In disease, unlike some ‘other varieties of neuroglia, they 
atrophy and disappear. be ут д 
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| The Pathological Histology " the Rabbit's Cortez in Ch ‘onic 
| „ Alcoholism. ap 


тке material for this portion of the study coupe the 
brains of three rabbits preserved: in Muller’s fluid. . The’; 
, lesions found in all the.specimens were identical. 
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In formulating any description of the pathological 
changes found in chronic alcoholism, we should always 
have prominently before our mental vision, the fact that the 
normal characteristics of the cortical cells as we see them 
by any of the more usual methods of preparation, vary 
within certain fixed limits, and that these must be over- 
stepped before we can say with certainty that we have 
before us an abnormal condition. By any method of 
staining with the chrome-silver salts this is perhaps more 
strikingly the case than by other methods, and the observer 
must be constantly upon his guard against deceptions into 
which he may very innocently fall. 
`- A portion of the uncertainty of the silver method we 
have been able to obviate from the fact that the new mode 
of staining we have pursued is more fixed and reliable for 
the adult brain than any other treatment we have hitherto 
tried; truly & comparison of many scores of normal cells 
in the control slides show little or no variations in the cell 
beyond those inherent to the several varieties. 

The intrinsic Variations in the formation of the neuron 
&re for the practical purposes of this examination reduced 
to the normal inequalities of the varicosities in the con- 
struction of the dendrons. These inequalities in the cortical 
dendrons are of comparatively infrequent occurrence, in con- 
trast to those of certain of the cells of the basal ganglia, 
and belong either to the finer dendrites of the irregular 
cells, or to the points of division of the dendrites, and are 
then usually of triangular form and small size, and may 
readily be excluded in an examination for pathological 
lesions. 

Besides the swellings in the course of the dendrons, we 
have always to be on the look out to exclude certain pro- 
cesses of the neuroglia cells that traverse long distances in 
the cortex, and exhibit a pearl-string swelling in the course 
of the fibre. These nodal formations lie at perfectly regular 
distances one from another, and present the appearance of 
a double cone of small size. It is only when these fibres 
` are detached from the cell body that they can give occasion 
to error. Another source of trouble to the observer is the 
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oceasional deposit of rounded masses of precipitated silver 
on the dendrons or cell body, but this may usually be 
cleared away without difficulty by a careful examination of 
the edges of the questionable mass with strong transmitted 
light, when the irregular structure of the precipitate and 
serrated edges will at once appear. Still another source of 
error id the fracturing of the protoplasmic processes by the 
sharp edge of the knife (see fig. 4), the potash salt rendering 
the protoplasm brittle, but once aware of the difficulty it is 
easy to eliminate it as a source of error. 

After all possible allowances have been made for arte- 
facts and physiological variations, together with inequalities 
in the staining process, there remain a large number of cells 
in the alcoholic brains that are distinctly abnormal. The 
principal lesions to which we would call attention are a 
distinct diminution in size, a shrinkage of a vast majority of 
all the cortical cells, disappearance of the gemmuls, certain 
swellings in the dendritic processes; and roughening of the 
stronger processes, and to some extent'of the cell body. 

We have not succeeded in staining the fusiform cells 
satisfactorily in the alcoholic rabbit’s brain, but with this 
exception the cortical cells of all the layers may in chronic 
alcoholism be considered to be involved in a process of 
retrogressive metamorphosis, some in greater, some in less 
degree, but all are implicated to some extent. The small 
cells of the outer layer show degeneration, the pyramidal cells, 
particularly the long ones, show the same changes in greater 
intensity, the lowermost pyramidal and irregular cells are 
equally involved. Fortunately the pyramidal cells, from 
their very fixed character and larger size, are more easily 
studied than the others, and our principal attention has 
been directed toward them. 

It is extremely difficult to determine in the silver pre- 
parations the approximate proportion of cells that are 
normal, and cells that may definitely be held to be abnormal, 
from the fact that an extremely small proportion of the total 
: number of cells in all the layers are at any time stained. 
In some of the preparations from the same brain but one in 
& dozen cells show алу definite change, while in other 
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sections nearly all the cells are altered. It would perhaps 
be fairly safe to conclude that one out of every three or four 
cells in the brains of the three alcoholie rabbits we examined 
show departures from the normal in some form, though 
the percentage is probably higher. Another source of error 
in estimating the numbers of diseased cells arises from the 
circumstance that we can form no idea whether the silver 
salt preferably impregnates the normal or abnormal cells, 
for even in histological preparations no опе Пав advanced 
any plausible theory why the silver elects here and there & 
cell to impregnate, and leaves the others perfectly untouched 
by the salt. Golgi (Berl. Klin. Woch., No. 14, 1894) himself 
opened the question as to the capability of the diseased cell 
receiving the silver stain, but could only answer it to the 
extent that even much degenerated cells were impregnated. 

A careful comparison of a control preparation, and one 
from an alcoholic rabbit will show the following differences : 
the cell bodies and main processes are more even and 
smoother, the dendrites are broader, the gemmule are longer 
and more numerous, thicker, more feathery, apparently 
spreading over more lateral surface, and are very regular in 
appearance, while in the alcoholic there is a gap here and 
there as if some of them had fallen off, or had disappeared. 
Indeed, the difference between the two cells may shortly be 
expressed in that the whole aspect of the normal cell is 
stouter than its pathological fellow. 

Among the cellular layers—and we take the pyramidal 
cells of all sizes ав our chief exponent—we find a vast 
number of the cells which show upon their protoplasmic 
extensions one or more swellings of a rounded or elliptical 
form (figs. 3, 6, 7). Some of these tumefactions are very 
small, and only to be noticed after close search, while others 
are so large as to immediately attract attention, and excite 
suspicion that they are artefacts, and indeed it was only 
after a thorough examination by means of the electric light 
that we were able to disabuse ourselves of the idea that they 
were not artificial productions (fig. 5). Under the intense 
illumination of the electric lamp they appeared as uniform 
reddish bodies divided longitudinally (ander high magnifica- 
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iion) by a series of fine lines converging upon the substance 
of the unthickened portion of the dendrite.. The number of 
the swellings upon an implicated dendrite may vary very 
considerably; а dendron may be almost wholly filled with 
the swellings, at other times there may be only one or two, 
of either large or small size (figs. 3, 4, 7, 8, 9). 

The process of tumefactión always appears to begin at 
or near the fine free extremity of the dendron, be it the 
extremity of the main apical process or one of its collateral 
branches, and not infrequently the free termination of the 
dendron is seen to be somewhat swollen before any other 
portion of the cell is involved. Looking over the prepara- 
tions a little closer, we find numerous cells with moniliform 
swellings stretched along the finer apical processes (figs. 3, 
4, 6, 8, 9, 10), until а number are seen with the whole of the 
apical processes thickly svadded with the bead-like swellings. 
Somewhat remarkable to relate, the basal dendrons are only 
exceptionally involved in the tumefactive process, though 
they do not escape alteration when the cell corpus eventually 
begins to shrink (figs. 10 and 12). 

An essential accompaniment of the tumefaction of the 
protoplasm of the dendron is the loss of the gemmule. The 
smallest swelling causes along its edges an evident decrease 
in the number of the buds (figs. 4, 6, 7). After the swelling 
has increased to a considerable degree all disappear, while in 
the intermediary stages every step toward decrease and dis- 
appearance may be found. Between the points of swelling 
they are retained, but are often seen to be thinner and 
situated at more irregular intervals than normally. When 
long thickenings occur in the dendritic stems the buds are 
invariably lost. The last of all the реттш to disappear are 
the thicker branched ones that project at intervals some little 
distance beyond the others, and at times, though very rarely, 
they may still be seen clinging to the sides of some not far 
advanced swelling. 

A very accurate comparison, so far as outward appear- 
ances go, may be made between the moniliform swellings of, 
the dendritic processes of the nerve cells, and the swellings 
on the branches of some species of the oak tree caused by a 
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parasitic insect. Both have the same knots and swellingson 
their branches, even to the falling off of the finer lateral 
twigs on the tree when the disease has advanced to a con- 
siderable extent, and both may go on to produce а shrinkage 
of the substance, finally ending equally in decay and death 
to the plant and cell. 

As the arterial changes found were comparatively unim- 
portant in their character it would be difficult to ascribe this 
widely extended and curious process of tumefaction of the 
dendrites and disappearance of the ретше to nutritive 
changes solely from a defective supply of nourishment to 
the nerve cell, though truly the definite enlargement of the 
peri-vascular spaces would indicate that there had been some 
previous disturbance in the circulation of the lymph currents 
of the cortex. It would seem much more, plausible to 
attribute the lesions to the direct action of the poison upon 

, the protoplasm, though why it should take this peculiar form 
‘is difficult to determine. The alterations can hardly be of 
fatty nature, as the bodies of the unstained cells show noth- 
ing of this nature -beyond the ordinary amount of yellow 
pigment granules which in the rabbit is minimal. 

It would appear from our specimens that the moniliform 
swellings of the dendrites and the loss of the lateral buds 
was the first step in a pathological process, which eventually 
was to end m the partial or complete disintegration of the 
cell structures, and with it the annihilation of the nervous 
forces produced by the cell, the latter probably preceding 
anything like cellular death, for clinically we frequently see 
almost complete dementia alcoholica, when according to the 
ordinary methods of staining, but comparatively few of the 
nerve cells show characteristic signs of degeneration. 

Only a few of the nerve structures of the rabbit’s brain 
give any evidences of deterioration of the substance of the 
corpus, beyond those already described, though occasionally 
a neuron may be found which exhibits a more advanced 
degree of degeneration, Then the processes immediately 
adjacent to the body are roughened and seamed like the 
coarse bark of a tree; the staining of the altered proto- 
plasmic substance is irregular, the cell body is irregularly 
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shrunken, the basal dendrites’ no ' longer stretch over wide 
areas like ,their normal fellows, but have .dwindled, the 
gemmulæ are lost, and the processes are not stained for any 
distance from the corpus of the cell, but soon end in needle- 
like points (fig. 12).. Some of these cells might even Бе 
déscribed as being: corrugated, from the very roughened 
appearance of their exterior. 
The nuclei of, the nerve cells are seldom to be seen in 
Silver preparations; occasionally a vaeuole, occupying the 
spot where the nucleus usually lies, can be determined, and , 
in its centre a black dot, probably the nucleolus, may be , 
found if a careful'search be made for it, but. no details of , 
the intimate structure can be determined. A very.few of 
the sections exhibit a process we have thought possibly may . 
arise from defects in the impregnation; though on any 
ground it is difficult to account for. The'dendrons and 
axons of the neuton are nearly perfect, while the cell body 
. looks ав if a portion of its substance had been scooped, out’ 
down +о the region. of the nucleus. Such a cell is pictured 
in fig. 11. | ‘ 
The axis-cylinders of all the cells of the cortex’ were 
made the object of careful study, but no morbid alteration ` 
could be made out in them; but this continuance of the 
axon, when the other portions of the cell structures are far 
. degenerated, is’ one of the peculiar features of the neuron 
which has before attractéd attention, especially by Golgi 
(loc. cit.), who found that the axon resists to a greater өх-. 
‘tent degenerative processes than the dendrons, and may be 
found intact when the cell is reduced to a mere stump. In 
all our preparations very numerous axis-cylinders were 
stained, and could be traced from their commencement at 
or near the basal end of the cell, downward into the white 
layers, or upward toward the uppermost layer of tangential 
fibres; but no trace of unusual varicosity or break in their . 
continuity could be discovered. The collaterals oft-times 
could be followed considerable distances, occasionally to 
their free endings, but nothing abnormal could be, веер. . 
Cells in an advanced stage of degeneration had as perfect 
axis-cylinders as normal ones, and could be traced equally 
‘long distances. ; 
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Cortez of the Cerebellum. . 


The Golgi cells and the Korbzellen of Koelliker stained 
only in inconsiderable numbers, and but few of those im- 
pregnated showed changes comparable to those of the 
cerebral cells. The Purkinje cells, on the other hand, were 
luxuriantly tinged, sometimes an entire row being blackened 
and exquisitely brought out. A better comparison could 
therefore be made in these preparations between the 
numbers of degenerated and undegenerated cells—the pro- 
portion now being, when an entire row was taken, one 
degenerated to three normal ones. 

Practically the same alterations were found with the 
Purkinje as with the pyramidal cells, though the changes 
were more striking from their relative intensity. The loss 
of the lateral buds, from their greater luxuriance, was ex- 
tremely striking ; they disappear from the dendritic branches 
as an entirety, and on a considerably degenerated nerve 
body not & single one can be found (figs. 15, 16, 17). 

The stems of the dendrites also undergo atrophy, and 
in great measure disappear; only thick stems are now seen 
arising from the corpus of the cell, which give off a number 
of short, stumpy branches, thickly studded with knotty pro- 
jections in the place of the long feathery dendrites and 
their terminal twigs (fig. 14). These twisted and shortened 
stems have numerous swellings in the longitudinal direction 
of their protoplasm. Those that still retain something of 
the form of a dendrite have numerous irregular swellings in 
the stems of the finer twigs; the сетш are almost 
universally lost, and the whole appearance is as if the den- 
drites had become gnarled and knotted by the action of some 
parasitic insect (fig. 15). The cells that are least implicated 
have the rounded and longitudinal swellings along their 
finer stems, and the buds along the margin are fewer than 
elsewhere. 

The degeneration of the Purkinje cell, while having the 
same general characteristics as the cell degeneration in the 
cerebrum, is much more striking, and there is no possibility 


П 


494 ORIGINAL ARTIOLES AND CLINICAL CASES. 


of mistaking the process for anything else than it actually 
is—a degeneration of the cellular structures. 

Neither in the cerebrum nor cerebellum is there any 
pronounced change in the support elements. The Deiter's 
cells stain in neither’ region with any frequency, while the 
large-bodied vascular cells do not seem to take on any 
alterative action, clinging to and surrounding the vessels 
after the usual manner. 


Before concluding this paper let us glance for a moment 
at the clinical picture of chronic alcoholism in order to see 
in what manner the pathological lesions and the symptoms 
correspond with one another. The epiphenomena of chronic 
alcoholism are so numerous that it will be difficult to do 
more than sketch the most prominent symptoms: First come . 
the sensory disorders, the exaggeration of the sensibility of 
the skin, the anesthetic symptoms, the ocular and auditory 
troubles; then follow the tremor, the tremulous articulation, 
the loss of tone in the muscular system, the tottering gait, 
the occasional paretic attacks, the inco-ordination, and lastly 
the intellectual disorders, the loss of moral force, the 
weakening of the mental faculties, the falsification of the 
judgment, the slowness of memory, and finally the dementia, 
which is seldom complete. 

The first of these periods would correspond to the begin- 
ning of the vascular disorders, when the nerve cells, irritated 
by the presence of a poisonous stimulus and an insufficient 
supply of proper nourishment, overact for the time, and then 
as nutriment is still withheld from them, altered metabolism 
results. The beginning swellings of the dendrites of the 
sensori-motor region is marked by anwsthetic and paras- 
thetic symptoms, those of the purer sensory regions by 
visual and ocular troubles and some amnesia, especially for 
recent events, or in other words, cells that have the function 
of evolving thought cannot work properly, and defective 
memory results. Later, as the motor cells become more 
and more involved and nuclear changes begin, continuous 
tremor becomes apparent, the muscles no longer co-ordinate 
perfectly, unless for a moment under the direct influence of 
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the will; still later, when a portion of the cell structures 
become highly degenerated, and the altered cells have be- 
come more numerous, the already tottering will power 
becomes less and less active, judgment and memory fail, 
and when the degenerative process has far advanced an 
incomplete dementia is the final result. 

In conclusion, we do not consider {һе fact that only а 
portion of the cells of the cerebrum are involved in the 
degenerative process mulitates sught against the entire con- 
ception of the pathological entity. The nerve elements of 
the brain are intricately united one with another by means 
of their axons and collaterals, and are not able to function 
completely unless the normal relations one to another are 
preserved. A lesion in one cell will induce disorders in the 
function of two or more cells not ‘involved by any morbid 
change, the intricate system of collaterals issuing from one 
cell influencing directly the impressions and nervous forces 
arising from many others, and in this way a widespread 
disordered action of large numbers of the cerebral cells may 
be the result of disease in a comparatively few elements. 

In the human being we have found the same degenera- 
tive process present as in the rabbit, varying only in degree, 
in some more intense, in'others less 80 ; but as the patho- 
logical lesions in chronic alcoholism in the human subject 
will form the basis of a subsequent paper, it will suffice 
here to say that they are practically identical with those in 
the rabbit. i 

We do not for an instant consider these lesions of the 
neuron peculiar to the effect of alcohol, but regard them as 
capable of being reproduced by any irritant drug or bacterial 
toxic product circulating in the blood, and acting for a con- 
siderable time on the living protoplasm of the nerve cell. 

.One point is made definite by this study—the fact that 
the alcohol which was supposed to be the least deleterious 
of all the series, exerts a very definite and destructive effect 
upon the nerve cell. 
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EXPLANATION. OF THE PHOTOGRAPHS AND DRAWINGS. 


` 


„Photos, 
Fra. 1.—Nnolei of normal pyramidal’ sil of.the rabbit's Ne showing 
the nucleoli smooth and sharply defined. (x 1100.) ' | ` 


„Ете. 2.—Nuelei of the pyramidal celis of the alcoholic, rabbit's cortex, 
showing the nucleoli roughened and- enlarged. The outline of the nucleus is 


also more irregular than in the normal cell. Rabbit No. 10. (x 1100.) 


' Fra. 8.—Beginning moniliform swelling of the apical ‘proveas of of в small 
pyramidal cell. Rabbit No. 42., (x 275.) 

Fra. 4.—Moniliform swellings in detached pon of apical dendrites, ` 
Rabbit No. 42.. (x 275.) ` 


Fra. 5.—Large Swelling in the apical process of & pyramidal nerve cell. . 
The broken' appearance of the dendrons in the figure is “artificial and made 
by the microtome knife. Rabbit’ No. 41. x 981 Моо by 


^ Dr. А. G. Hoen.: 


+ Drawings. 


Pid. 6.—Small pyramidal nerve cell from. the outer нба of the second 
layer, with normal ‘body and basal and apicel dendrites, but with-one branch 


' . from the apical dendrite showing moniliform swellings. The gemmule have 


disappeared wherever в swelling has begun. (x 660, enlarged.) 

Fia. 7.—Small irregular nerve-cell from the outer portion of the second 
cell layer with advanced moniliform swellings of all the prnapal dendrites, 
and roughening of the cell corpus, lx 560, enlarged.) 

Figs. 8,9. Advanced moniliform tumefaction of apical dendrites, (x 660, | 
Sapa i ) 

· Fra: 10.—An irregular pyramidal celi from the deeper portione of the second 
Mr in an advanced state of degeneration. 


Ете. 11.—Pyramidal cell from the deeper portion of the second layer with 
slight ronghening of the apical proceas and normal dendrites. The corpus 
of- the cell is: excavated from: its’ basal edge to the further limit of the 
nucleus. , j 


Fra. 19.—A medium-sized pyramidal cell showing мы ы of the 


| long dendrites апа great roughenihg of the thicker stems, as well ав complete. 


А 


loss of the gemmulm. The cell’ body has a very irregular contour and is 
' shrunken. The axon is intact. (x 560, enlarged.) 

Fia. 18. —Terniinal portion of's dendriw'of & Purkinje cell showing the 
normal arrangement of the дето, From a control preparation. 

Fia. 14.—Portion of process of a Purkinje cell from near the corpus. 
The longer branches and gemmule have entirely disappoared, ый &n 
irregular knotted к stump. ` (x 560, enlarged.) | 

Fras. 15, 16, 17.—Terminal. branches of the déndrites of Purkinje cells, 
showing. the irregular swellings of the stems, loss of the gemmulm, as well as’ 


, the finer branches, Rabbits‘Nos, 6 and-41. (x 560, enlarged.) 
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Fic. 3. 
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THE FUNCTIONS OF THE FRONTAL LOBES. 


РА 
BY 1. BIANOHI, М.р. 


Professor, and Director оў the Clinique of Mental Diseases, in the Universsty 
с of Naples. 


__ [Translated from the original MS. by A. de Wattevills.] 


- THE experimental problem raised by the question we are 
about to discuss is of recent origin, and aroused the attention 
of observers soon after the discovery of motor and sensory 
centres. On electrical examination of the cortical surface, 
the anterior frontal lobes were found not to be excitable; and’ 
whilst ablation of other areas was followed by more or less 
evident loss of movement or sensation, that of the pre- 
frontal region gave rise to but slight, or doubtful, disturb- 
ances. . | А 

These negative results are the cause ofthe small amount 
of attention paid to the physiology of the frontal lobes, as 
compared with the activity displayed in experimentation 
on the motor zone. But I hope that the experiments I am 
going to describe, conducted on those more rigorous lines 
adopted by our modern science, will, to a certain extent, 
‘make up for the deficiencies of the previous results. I think, 
however, that we may pass over the researches of Müller, 
Longet, Vulpian, Lussana, and others; they vainly strove to 
transfer into the domain of the positive school, the results of : 
the reaction against Gall’s organology, such as that intel- 
lective activities (images, memories, ideas) are not localised 
in any particular areas of the cortex. 
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The classical wo of Hitzig! afforded a more secure 

starting point, and by new methods opened a new phase in 
.'the evolution of our knowledge of prsefrontal functions. 
He observes that anatomically the development of the 
frontal lobes is found to keep pace with that of the intellect, 
being less in the cat, for instance, than in the dog, and still 
more so than in the monkey; hence the author concluded, 
naturally enough, that they are really the seat of the highest 
intellectual faculties. But Hitzig’s experimental results did 
not confirm this very plausible argument. His dogs never 
showed intellective disorders, either after superficial lesions, . 
' or after complete extirpation, of the frontal lobes. 
Ferrier’ next attempted to solve thé problem, on the 
, Strength of а more abundant experimental material. He 
assumes that all in front of the sigmoid gyrus represents 
the frontal lobes in dogs and cats; in monkeys, what is in 
front of the centre for-the movements of the eyes.and face 
and'the opening of the lids and dilatation of the pupils. 
Electrical excitation of this: region has always been negative, 
except in, one monkey, їй which ocular movements were 
observed. 

Mutilation of this region gives negative results in dogs. 
Monkeys (three in number) showed no alteration in their 
movements, sensations, instincts, feelings, or emotions. 
There was, however, some alteration in the temper and 
behaviour of these animals, says Ferrier, though it is diff- 

cult to specify its nature. They took less. interest in their 
surroundings; showed less of their natural inquisitiveness ; 
were apathetic, somnolent, responded only to momentary, 
impressions, and had lost the power of attentive observation. 
Ferrier attributed motor functions to the frontal lobes on 
account of their connection with the corpus striatum ; they 
are inhibitory centres, whose activity is exerted on influ- 
'encing the actual motor centres. Inhibition thus understood 
is nothing but attention, which is thus to'be considered 
as & function of movement. Hence his conclusion that the 
: frontal lobes are the centres of attention. 


re Untersuchungen ueber das Gehirn, " 1874. 
з « The Funotions of the Brain," London, 1876. ·' 
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Ten years later, ın his second edition, this author comes 
to nearly identical conclusions. Не confirms the absence of 
electrical excitability of the part of the frontal lobe placed 
anteriorly to the eye and head centre (No. 12 of his diagram). 
He relates new experiments on the destruction of the præ- 
frontal region, remarking, concerning one of them, that not- 
withstanding the bilateral lesion, there is complete absence 
of symptoms, either motor or sensory. The animal feels 
contact over the whole body, the special senses are intact, 
and the movements of the head and eyes are completely 
preserved. 

Extirpation of the ‘anterior extremity of the frontal 
lobe having produced the same deviation of the head and 
eyes as that of the region immediately behind (marked 12 
in the diagram), Ferrier was led to consider the two as 
essentially the same functionally, viz., as motor of the head 
and eyes. 

It is impossible to anyone familiar with these experi- 
ments not to look upon this conclusion as premature. 
Ferrier was too much impressed by the phenomena.-observed 
immediately after the operation. We now know how many 
` errors are committed by this cause, as Goltz pointed out 
long ago. Nor does the argument derive much support 
from the fact of the anatomical relationships shown to 
exist between the frontal lobe and the pons and medulla by 
the microscopical examination of brains thus operated upon. 
For nothing proves that a centre of higher function cannot 
have relations with the pons, cerebellum and medulla; and 
hat a degenerated tract traced through the internal or 
mesial part of the internal capsule’ and pes cerebri must 
necessarily subserve movements. And even if the frontal 
lobe were motor, it does not follow that it must be considered 
as the centre for the head and eyes, as are the roots of the 
superior and middle frontal convolutions. 

This criticism is the more founded, as we find that in one 
of the experiments, destruction of the frontal lobes gave rise 
to no symptom, though secondary degencranon was traced 
through the internal capsule. 

Even in this second series of experiments, however, Ferrier 


500 ORIGINAL ABTIOLES AND CLINICAL CASES. 


succeeded in showing evidence of a mental deterioration. The 
monkeys, after the operation, had ‘lost the power of attentive 
observation. But this fact was much less evident when; — 
through antiseptic precautions, the animals were enabled to 
survive for & long time. At any rate, as the author says, 
this fact was more apparent than real. But, adds Ferrier, 
‘the frorital lobes are not the seat of intelligence ; ‘this would 
be an absurd statement, since intellect and will have no . 
distinct localisation, but are the resultant of the functions . 


‚ of.the whole cortex; and are correlated to the harmonious 
development of its various portions. 


Thus: Ferrier conciliates his first hypothesis, that the : 
frontal lobes are the centre of attention with the views 
promulgated in his second edition, according to which it is 
so because it i is a motor centre, and makes part of the шаг 
zone. 

Moolmann's researches added sting to the doctrine 


- propounded by Goltz, in whose laboratory his researches 
„wore conducted. Неге are his conclusions: disorders con- 


secutive to destruction of one frontal lobe do not’differ as to 
persistency from that of any other part of the cortex ; partial 
destruction of the frontal lobes causes but insignificant | 


' symptoms. When both frontal lobes are completely re- 


moved, the consecutive disturbances are the same as those 
observed after ablation of the parietal lobes, which means, 


` according to Goltz, of any other part of the cortex... 


‹ Goltz? so far recognised that’ the animals deprived of 
their &ntefior lobes, without being actually ‘paralysed, ' 


` cannot bring into play the complex processes of innervation 


necessary to the normal performance of actions, and lose 
their power of voluntarily moderating their bulbar and 


spinal reflexes: 


Hitzig returns to the subject; and by new experiments 


оп dogs, combats Munk’s theory, and asserts that ablation . | 
.of the frontal lobes is never followed by any motor disturb- | 
` &nce.? 


! Pfluger's Ато, Ba: xx., 1879. 

* Ibid., vol. xxxivi, fa 

MEL Achte Wanderversammlung d.9.W. D. Neurologen,” Neurol. Contraibl., . 
888. Я 
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We now come to Munk's researches, which were favour- 
ably received in Germany, with reference not only to frontal 
functions, but also to the sensorimotor localisations of the 
cortex generally. He used dogs and monkeys. Here is a 
summary of what he says of a dog: Three to five days after 
a unilateral operation the animal is as lively as before. It 
manifests no disorder as to vision and hearing under any 
test or circumstance. It sees, hears, tastes, understands 
when called. Internal sensations are normal; likewise 
general sensation and intelligence. A dog thus mutilated 
cannot be distinguished from a normal animal. It walks, 
runs, jumps, moves its eyes, ears, tongue and tail as before 
the operation. It barks, bites, feeds as before. 'Тһе move- 
ments of the trunk alone show some disturbance. If the 
extirpation has been carried out on the left side, the dog can 
walk and turn to the right and to the left. But when it 
turns suddenly it forms an arch, whose convexity is towards 
the right side, the body is arched on the left, the vertebrse 
forming a convexity to the right. On running it can de- 
scribe large curves to either side, but sharp curves are 
possible to the left only. 

Thus far Munk.  Extirpation of the left frontal lobe 
causes nothing but slight trunk paralysis, of long duration, 
persisting for months. Extirpation of both lobes produced 
an abnormal arching of the dorso-lumbar spine; especially 
on walking slowly or rising from the ground the animal dis- 
played this symptom (cat’s back), but not on running or 
jumping. No disorder of intelligence nor of the various 
forms of sensation were observable, whenever the excision 
involved the frontal lobe lying in front of the chief frontal 
sulcus (Hauptstirnfurche). Similar results were obtained 
in analogous experiments on monkeys. After the direct 
effects of the operation had passed away, the animals de- 
prived of their frontal lobes lost their smell only when the 
olfactory lobe had been also injured. Тһе trunk muscles 
alone were affected ; no disorder of sensation, sensibility, nor 
intellect was noticed. The animals could not bend their 
dorso-lumbar spine to either side in the performance of the 
smaller movements. They could not straighten the back, 
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which remained inflected, with approximation of the anterior 
and posterior limbs. What Ferrier observed (apathy, som- 
nolence, unrest) is, therefore, attributed by Munk to the 
effects of the lesion itself, to encephalo-meningitis. 

Munk, therefore, looks upon Ferrier’s experiments as 
failures, denies the existence of any loss of attention, 
perception and thought, and states that there is no failure 
of that inhibition which Ferrier takes to be the physiological 
substratum of attention. He found that a monkey so ope- 
rated was kept, by a mere look or gesture of menace, from 
touching & much coveted morsel of food placed before it. 
This monkey used to take a piece of carrot held between the 
thumb and index, but not between the thumb and middle 
finger until the index had been drawn back. 

Luciani’ reports only two experiments on dogs which 
were deprived of one frontal lobe only. In both cases he 
observed nothing but a paralysis of the dorsal muscles and 
sensory troubles, with paralysis of the anterior limb, ascribed 
by him to a lesion of the anterior limb of the sigmoid gyrus. 

The researches of Horsley and Schafer are not at all con- 
clusive, because the mutilation was confined to the anterior 
third or fourth of the frontal lobes. None of the seven 
monkeys showed any disturbance of motion, or special sen- 
sation nor intellect. These results are wholly contradictory 
to those of Munk, and partially to those of Ferrier, who in 
a recent publication, restates his former position without 
any modification. | 

Lastly, Grosglik* has just published a paper, in which 
the bibliographical references are incomplete. His experi- 
ments have been performed only on dogs, and are therefore 
undecisive on such a question. He reaches the same con- 
clusion as Munk in so far as the frontal lobes are the 
common centres of the neck and back, but on the other 
hand he maintains that the motor troubles of the spine are 
not persistent. 


! Luciani e Seppilli, ** Le localizzazioni funzionali del cervello," 1885. 
з Philosophical Transactions of the Royal Socwty, 1888. 
э * Croonian Lectures," 1890. 


* Grosghk, “ Zur Physiologie der Stirnlappen," Archiv fur Anatome t. 
Physiologie, 1895. 
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Let us now summarise the various opinions hitherto 
propounded on this subject : 

(1) The prefrontal lobe is the motor centre of the eyes 
and head on the opposite side; and in consequence of the 
close relationship between the movements of these parts 
and attention, it is also the centre for attention.—(Ferrier.) 

(2) It is the centre for the highest psychical functions. 
Destruction of it involves a real decadence of psychical 
activity —(Wundt, Hitzig, Bianchi.) 

(8) It is part of the so-called “Fühlsphære,” and as such 
is the motor centre of the dorsal muscles. Its highest 
development is not correlated with that of intellect, but 
with that of the dorsal musculature.—(Munk, Luciani.) 

Such were the various hypotheses concerning the frontal 
functions when, with wholly unprejudiced mind, I began 
my own researches in 1888. I have been prosecuting them 
ever since, making short communications to the Royal 
Medico-Chirurgical Academy of Naples (1889), to the Society 
of Italian Alienists (1890),! and to the Congress of Internal 
Medicine in Rome (Oct., 1892). My experiments were made 
on monkeys and dogs, after the method of free cranial 
openings and exposure of the lobes, rigorous asepsis and 
observation of the animals for several months or even 
years. І took no account of the symptoms during the first 
week, which must be systematically overlooked in researches 
on the cortical functions by the method of extensive muti- 
lation. 

I used twelve monkeys and six dogs, and never lost an 
animal immediately after operating, even after total extirpa- 
tion of both frontal lobes. І lost a monkey іп my laboratory 
at Palermo, from consecutive hemorrhage ; and one last year, 
a rickety subject, with a thick skull that offered great diffi- 
culties in operating. In determining the prefrontal zone, I 
have not, as did Munk, taken the sulci as landmarks, first, 
because they never demarcate the physiological areas of the 
cortex; secondly, because even if such were the case the 
experimenter cannot always strictly follow their indications. 


1 See abstract in “ Untersuchungen ж. Natur]. d. Menschen u. d. Thieren,” 
Moleschott's Arch., vol. xiv. · 


504 ORIGINAL ARTIOLES AND CLINIOAL OASES. 


Hence Ihave not always hit upon the præcentral sulcus in 
monkeys, nor upon the extremity of the chief frontal sulcus 
(sigmoid fossa) in dogs. i 


I have taken as my chief guide the electrical reactions of ` 


the frontal region, exploring it repeatedly with an exciter 
connected with a du Bois Reymond’s sledge apparatus. I 
used to test the strength of current on my tongue, always 
keeping to the same intensity. of sensation, which corre- 
sponded to 9 or 10 mm. of the scale. [avoided the use of thé 
galvanic current for fear of trophic alterations in the cortex. 
On account of the slight individual differences in the motor 
localisations, especially in the monkey as compared with the 
dog, I thought it best to carry out the incision two or three 
millimetres in front of the excitable areas of the arm, face 
and jaw. I thus glmost always in monkeys hit upon the 
areas, excitation of which produces dilatation of the pupil and 
lids, and turning away of the head more than of the eyes. 


On account of the obliquity, from below upwards, of the | 


Rolandic fissure, it is evident that a greater portion of the 
upper escaped, than of the middle and lower frontal convolu- 
tions. 

I did not make any special efforts to spare the olfactory 
bulb in monkeys, in whose psychical life it plays but a subor- 
dinate part; but I always preserved it in dogs. In these 
animals the line of section fell at less than a millimetre be- 


hind the sigmoid fossa; the anterior arm of the sigmoidal 


convolution being almost always involved. 


I shall not dwell upon the results of the electrical excita- · 


tion of the zone thus removed; they mostly agree with those 
of other observers; the surface of the frontal area situated 
in front of the motor area of the head and neck, and of the 
iris is quite unexcitable with currents of equal strength. T 
shall only remark that such an excitation of the foot of the 
upper frontal convolution produced (in monkeys and dogs) 
not only a slight rotation of the head to the opposite side, 
but also some lateral displacement of the trunk at the level 
of the lumbar region. 

Conjugate movements of the eyes did not always accom- 
pany rotation of the head. ‘Excitation of the inferior area 


г 


т 


THE FUNCTIONS OF THE FRONTAL LOBES. 505 


produced raising of the eyelid along with dilatation of the 
pupil. In one case this-dilatation in the opposite eye:could 
; be observed fifteen minutes after the stimulation, which, as 
I have already stated, I used only in-order to fix the line of 
incision. The latter was not identical in all experiments, on 
2 account of individual or of operative differences, heemorrhage 
l or adynamia compelling ‘me occasionally to hasten the 
operation.’ Three to, five days after the operation the 
Animals were fit to undergo all the кш: required 
.to determine functional los&es.- ; á 

. The following statements summarise > the results obtained 
-by unilateral extirpation of the frontal lobe. | 

(a) During the first and second week I often observed, in 
monkeys oftener than in dogs, rotatory movements, the. 
truncal concavity being towards the mutilated side. No 
‘concomitant oculo-motor disturbance is observed. These 
symptoms do not always occur, and rarely last beyong the 
second week. 

(b) Paresis of ihe opposite атш, not evident in asso- 
. ciated movements (climbing, seizing. a stick, shaking 
objects), but obvious in more delicate movements, when the 
monkey uses the other hand (for picking up a fruit or other 
food, catching fleas). The animal then uses the paretic only 
when thé other is immobilised. This paresis also disappears . 
after a few days—three weeks at most. In some of the 
subjects it has not' been observable, or only slightly so. 

(c) Tactile sensibility ‘remained normal, except in a dog, 
in whose opposite limb it was for a time distinctly diminished, 
and in a monkey whó showed ‘some hypermsthesia in the 
opposite ear and face. All the animals scratched themselves 
equally on both sides, and the monkeys hunted for fleas with 
their usual and characteristic precision. А 

(d) In one case (a monkey) I found diminution of hearing 
on' the opposite sidé. 

(e) Taste appeared normal, as well as smell, so fat as 
could be ascertained in so difficult an investigation.- - 

(f) In all cases, inonkeys.and dogs, I noted visual dis- 
turbances. I shall quote the observations made in one 
instance :—'' The opposite eye being closed, the monkey 

VOL. ХҮШ. |. 33 
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walks, rung, without ever coming in contact with any of the 
obstacles placed in his way; he avoids them all without 
uncertainty. But let him be kept immobile, and his attention 
be directed on fruit held at from 30 to 40 cm. in front of him ; 
if then a piece of sugar, of which he is extremely fond, be 
suspended by a thread and gradually brought from the 
right inwards into his visual field, the animal sees it only 
when the sugar is nearly in & line with the visual axis. It 
is only then that the animal perceives it, and seizes it with a 
rapid and previse movement of the left hand. This does not 
occur when the right eye is kept closed; as soon as the 
sugar passes the physiological boundary of the visual field 
the animal’s attention is excited, and the action of seizing 
the object is instantly performed. This experiment never 
failed on repetition ; the difference between the two eyes is 
striking. The results were the same a fortnight, as- they 
were a week, after the operation. Generally, these visual 
disturbances last from two to three weeks. 

No perceptible differences were noted in the behaviour or, 
psychical manifestations of animals mutilated on one side only. 


I shall now give some details concerning the psychical con- 
dition of one dog, and of three monkeys operated bilaterally. 

(а) Dog whose two anterior lobes were removed on April 16 
and on May 16 respectively. The sensory and motor functions 
of the limbs remained normal. On June 21 the following notes 
were taken :—As soon as the door of the room in which it is con- 
fined is opened, the animal walks out. It goes with eyes down- 
cast, and head bent down, almost touching the floor with its nose. 
It hovers about heavily, aimlessly; picks up in в mouth all what 
it finds (leaves, branches, filth, &.), dropping it out again. If its 
way is barred with a hat, it is frightened, stops, but does not try to 
turn the obstacle. On finding a basin in the middle of an alley in 
the garden, it turns round about it excitedly, first in one sense, 
then in another, and so on. It starts impulsively to run, but gets 
entangled in the chain of another dog (amblyopic through occipital 
mutilation), and gets bitten. Frightened, it doubles itself up, 
without any attempt to escape from the attack. On being helped 
out by the attendant it begins to run about furiously, avoiding 
obstacles; but gets entangled and bitten again, and howls 
desperately until helped again. The animal, however, eats, 
drinks, and recognises its kennel. 
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(b) Chacma (Cynocephalus Porcarius). Adult intelligent 
female. Walks ou all fours, or on the posterior limbs only, to 
command. Renders military salute, seizes and drops a stick, 
understanding words without gesture. Quick at new spon- 
taneous adaptations; e.g., raising and dropping the latch of a 
door through which she wants to get out.  Distinguishes 
various foods, picking out without hesitation the preferred 
kinds. Observant and friendly; showing affection to another 
male cynocephalus recently operated, but without any erotic 
tendency even during the menstrual period, taking him in her 
arms, almost kissing him, pressing him to her breast with a 
satisfied and almost ecstatic look. This expression is still more 
evident in the case of two puppies, which she adopted from 
the first, and treats in a motherly way. These are the notes 
taken six days before the operation :— 

May 28, 1892.—To-day a puppy accidentally got near her. 
She first looked at him with surprise and curiosity, then took 
him up gently on one arm, caressing him, and showing all the 
care and devotion which a mother shows to her child, She put 
him on the floor, followed him about as far as her chain would 
allow, gently picked it up and carried it back; then, fearing to 
lose it, she would keep it in her arms, or on her lap with one 
arm passed under the chest. Nothing induced her to let i go. 
If, when the puppy was on the floor, one called or whistled it to 
come, she understood the signal at once, picked it up and kept it 
close to her body. If one threatened her with a stick or other- 
wise, she became frantic, holding the puppy firmly but yet 
tenderly, and climbing to the top of the grating for safety. With 
great difficulty it was removed from her, but was restored soon 
after. She showed great pleasure, and as if grateful to me, came 
several times near me, holding out her hand for а caress. 

A second puppy was placed near her, and began to prowl 
„around She examined, touched and sniffed it, but did not pick 
it up. But, when it began to move away, she seized it by the 
tail and pulled it to her; this was repeated several times. When 
she moved about she kept holding one of the puppies under one 
arm, and pulling the other along by the tail with the other hand. 

It was impossible to get them away from her; and when 
anybody came near, she held both, each with one arm, and 
endeavoured to place them out of reach. In order to make her 
release them it was necessary to resort to a jet of water, of which 
she has the greatest horror, the very sight of the apparatus 
throwing her into the wildest excitement. Now, in spite of the 
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jet, she for a considerable time stuck to the two puppies, trying S 
to shelter herself anyhow. At last she dropped the second puppy 
‘and climbed to the top of the grating with the other under her 
arm. ‘Tired out at. last, she gently deposited i on the ground 
‘and again climbed to the ор. . 

_ May 29.—Operation on the left frontal lobe. Жый 34 grammes, 
of cerebral tissue were removed, occupying over 2 sq. em, in front 
.of ‘the foot of the first and second frontal convolution. Slight. 
hemorrhage ; strict antiseptic precautions. 

The next day she was feverish in the. morning ; but the- 
temperature became normal in the afternoon. She was rather 
in ө low state, but still could be fed. . 

June 2.—Right paresis. She uses the four limbs to walk, but. 
is strong enough not to fall on the weakened side. In climbing, 
she uses the left limbs as chief points of support; the right hand,, 
is stronger than the corresponding arm, which affects a paralytic 
posture during rest. Even with threats one does not elicit the 
military salute; she cannot pick up objects with the right hand, 
and when made to use it, she makes great efforts, and the object 
easily falls from the hand; she cannot carry it to her mouth. 
The posterior limbs are flexed; she cannot, 88 before, stand. 
upright on her feet. . 

The external segment of the visual field is much enfeebled in. 
the right eye; the nature of objects presented is not recognised 
therein, as it is in the internal segment. The experiment is 
decisive when a cherry is offered to her. 

June 5.—Walks well; no ‘‘ mouvement de manège.” Does. 

‚поё use the left hand, only as when & cherry is seized or she tries. 
to open а door, or raise herself to ses what is on a table. She no 
longer -gives the right hand, nor salute (i.e., stands on the hind. 
legs, seize the tail with the left hand, and carry the right to the 
forehead military-wise). The diapason is heard on both sides 
equally. The cherry is clearly. perceived only on arriving from : 
outwards to the middle line, or visual.axis, of the right eye. She: 
scratches the ‘right side of the head and face with the Heu foot 
or left hand. 

'  Bheis still susceptible of feelings and new adaptations. Ta 
` favourite puppy being offered, she takes it‘up, hugs it tenderly 
with the left arm only. She hunts for fleas with the teeth and 
left fingers; and resents any attempt to remove the dog. She. 
cannot climb on в chair with the puppy; she places it on the 
chair first, and climbs afterwards. She did not care for, and 
avoided, the second PUPPY: Out of four she ‘cares only for the 
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one she had previously taken to, and keeps it closely when they 
ате called away. 

June 26.—The paretic limbs have been recovering stength ; 
for fine movements she still prefers the left hand; when com- 
pelled to use the right she is still uncertain. Vision is not yet 
perfect in the affected region. 

August 16.—Second operation on the right frontal lobe. The 
trephine is apphed to the point corresponding to the root of the 
frontal convolutions. Faradic excitations are followed by contrac- 
uons of the left lunbs, face, and peri-cranium respectively. 
Movements of the ear alone can be elicited by excitation of a 
point near that where movements of the peri-cranium and ear 
are obtained. About four grammes of frontal brain substance 
are removed. The incision falls accurately in front of the first 
and second frontal convolutions; and all the substance so 
separated is carefully removed. Much hemorrhage. Two hours 
after the operation the animal drinks a glass of milk. 

August 19.—Considerable swelling over the seat of the opera- 
tion; no fever. The animal stands on its hind legs, but the left 
gives but uncertain support. On walking on all fours, the left 
arm drags. Tendency to rotation to the right. 

Aimless instability of action. Reflexes exaggerated on both 
sides. Moderate excitations (by touching) produce generalised 
disorderly spasms. Left eye almost completely blind. 

August 24.—Less rotation to the right. Still much in- 
stability ; the animal climbs up and down a chair placed near, 
upsets it, pulls and shakes it about, opens and shuts a grating, 
pulls about her chain, and begins to rotate when not engaged in 
some of these actions. АП this is done in a listless, automatic 
manner. She avoids impending falls or hurts, but immediately 
exposes herself again to the same accidents. She takes no in- 
terest in her neighbours and their actions, does not respond to 
calls, and manifests a quite unusual feeling of terror. She is 
even afraid of the other cynocephalus, whom she previously used 
to hug with evident pleasure. She has lost her previous in- 
terests, e.g., in the puppy, of whom she is even afraid if placed 
near her. 

Reflex hyperexcitability diminished. Slight hyperesthesia 
on the left side. The right ear seems more sensitive to the 
diapason than the left. In order to test taste, two similar pieces, 
of sugar and plaster respectively, were offered; she took the one 
nearer to her—the plaster—chewed 16, and swallowed it, without 
apparent feeling of pleasure or pain. The same happened with 
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the sugar, which she chewed and swallowed automatically. The 
experiment gave the same resulis a second time, when she again 
took the plaster without paying any of the minute attention to 1t 
as she used to do when any strange food was offered. 

Vision was tested by different methods, and considerable im- 
pairment was constantly proved to exist. А fig, after being 
carried over & wide area of the external visual field of the left 
eye only, was placed close to its left hand, without the animal 
taking any notice of ib; whilst it immediately made efforts to 
seize another fig placed at some distance on the right side. ‘This 
absence of perception was noted in all meridians of the visual 
field of the left eye; the object was seen only on жы that. 
of the right eye. 

October 20.—The sameautomatism wea semi-consciousness are ' 
still observed in all the psychical and motor manifestations of the 
animal. Rotation to right still considerable. On a loud call she 
shakes herself; and, after much practice, she attempts the 
military salute; and shows some feeling when caressed, and 
avidity when offered some food, but only for a short time together. 
The habitual state is still one of indifference; and she speedily 
relapses into an aimless, automatic mode of life, without any ` 
interest in her surroundings. Under novel conditions she is not 


‘capable of new adaptations, as she used to be. She no longer 


plays with her two companions (cynocephali), and remains 
indifferent, or pays but transient attention when they come near. 
She is not jealous when they are petted. Threatened, she evinces 
fear, but does not show any of the signs of self-defence and revolt 
she used to evince with so much energy. A feeling of indefinite 
and baseless terror is manifested, as soon as anyone goes near 
her, or her automatic agitation is suspended by a sudden call, or 
by any other new impression. 

The movements of the left side are more precise, but not quite 
normal, though she uses it to take food, or steady herself in 
saluting. The vision of the left eye has, to a great extent, 
returned; but, though it is difficult to determine the degree with 
precision, it is certain that the internal portion of the visual field 
is more acute. 

She continued much in the same state till January 21, 1898 ; 
and still has some tendency to rotation. She does not use much 
the left arm. She walks with agility and shows no trace of 
paralysis, using for that purpose the left arm. Sensibility intact 
in every sphere. She is killed with chloroform. 

The left hemisphere looks larger than the right. The middle 
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and inferior frontal convolutions are destroyed as far as their 
insertion into the anterior Rolandic gyrus, which is almost intact. 
(fig. 1). The superior frontal has hardly been touched as far as 
its anterior extremity. In the right hemisphere, the superior 
frontal has been destroyed up to its root, excepting a small portion 
communicating with the rest of the brain by a narrow bridge 
(2 mm. in width). The second, or mid-frontal, is more extensively 
destroyed; of the third frontal, only the anterior and central 
portions are less destroyed. (fig. 2). 

(с) A young female cynocephalus, had been an inmate for 

about two months, whilst she was well treated and had become 
domesticated. She first menstruated during this period, and 1s 
much attached to one of the servants. She 1s docile, obedient, 
inquisitive and lively. 
"On August 2, 1898, I freely ‘expose the right anterior hemi- 
sphere. Faradic excitation provokes no contraction in front of 
the points a and b. Ina, movements of the trunk and pelvis 
were observed; in 6, movements upwards and forwards of the 
ear, of dilatation of the palpebral slit, with elevation of the upper 
lid, and of dilatation of the pupil (chiefly on the same side). 
Repeated observations constantly gave the same results. Shght 
increase of current strength, or displacement of the electrodes 
1 or 2 mm. backwards, movements of the hand (extension of 
the fingers chiefly) ensued. By a deep incision with a sharp 
curved blade I remove all the portion, one millimeter, in front 
of the points a and b. About six grammes of cerebral substance 
are removed. The wound was cleaned, under strict antiseptic 
precautions, and closed in the usual manner. 

August 3.—Sleepy the whole day. Sits, does not le down. 
No deviation of head and eyes. Uses the hands, preferably the 

right ; walks about the cage normally. Drinks some milk. 

August 4.—Same condition ; 18 sick once, 

August 7.—Has recovered from the operation; the wound has 
healed by first intention. 

This animal is to all intents and purposes in a normal condi- 
tion, save ın two particulars, which only a searching examination 
can reveal. She 15 subject to fear, and has left external hemi- 
anopsia. She walks well; no rotary movements. Turns the 
head about with no difficulty to either side; is as rapid and agile 
as before. She perceives contact equally all over, including head 
and neck. Sudden prickings with a fine needle are followed with 
the most lively reactions. 
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If vision is. prevented by means of sub-palpebral membranes 
of india-rubber (after cocainisation), the animal is found to have 
normal muscular sense. A peach brought near her hands is 
seized, bitten, skinned, and the pieces carried to the mouth with 
either hand; and with perfectly accurate movements. The sound 
of a diapason is heard, and causes fear, at the same distance of 
either ear. Smell and taste were not systematically tested. 

From the day of the operation a defect of sight on the opposite 
side was noted. She was held by an attendant, whilst another 
kept her attention fixed on a point in front of her. From behind 
I bring & piece of peach to 10 or 15 em. from the lateral or upper 
part of the visual field. When the object, travelling from outside 
towards the external angle of the right eye arrives in the field, it 
is immediately perceived, and sometimes rapidly seized and 
eaten. A similar piece brought towards the left eye has to be 
brought much farther forwards, almost as far as the median 
vertical plane, before it is perceived. j 

August 19.—On repeating the examination, the difference 
between the two eyes is found to be less precise and definite. 
She perceives something, but recognises it only when 18 reaches 
the left median vertical plane, the vision of the right eye being 
normal as before. 

September 11.—She is still alert, agile, observant; she unties 
the string which closes the door, and pulls back the bolt and 
comes out. She is fond of tobacco. The end of a lighted cigar 
is thrown to her; she picks it up with left hand, burning her- 
` self; she speedily lets it go and licks her fingers; soon after she 
picks it up cautiously by the wet end, examines it, unrolls the 
leaves, which she chews one by one. 

Up to January, 1894, no changes were observed, except that 
she was more irritable. 

January 31, 1894—Under morphia and chloroform, the 
anterior left hemisphere is exposed. The ascending frontal and 
the posterior portion of the first frontal convolution remain 
covered. Faradic excitation provokes contractions in the third 
frontal, where in front of the face centre (contractions in the 
inferior half of the face) a vertical rectangular area is determined, 
extending upwards to the second convolution, in which exeita- 
tions arouse feeble opening of the lids, a slight raising of the 
eyebrow, and dilatation of the pupils, especially on the opposite 
side. At the origin of the first frontal, and a little in front, 
excitations provoke rotation of the head to the opposite side. 
. No other movements could be elicited. (Repeated excitations of 
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the pupillary centre produce persistent opening of the opposite 

lids, lasting’ about ten minutes.) 

The incision 1s made immediately in front of the face centre, 
and behind that of the dilator iridis, and all the anterior portion 
of the brain (excepting the posterior third of the first frontal) is 
removed. Little hemorrhage; antiseptic dressings. The animal 
remains for some hours in a somnolent condition; but opens the 
. eyes when called. No vomiting nor fever. 

February 2.—Remains in the cage with head bent, eyes half 
open, sleepy but sitting. When oalled she raises her head, slowly 
opens her eyes, looks about, and relapses into the same condition. 
When touched she wakes up, sometimes with a start or a cry, but 
does not try to escape nor looks alarmed. When let loose in a 
room, she walks about with measured steps. No deviation of the 
trunk nor paralysis, except in the right inferior half of the face. 

February 9 and 14.—The notes of these two days may be 
taken together. Facial paresis not so marked, though evident. 
On walking, the lower part of the body looks arched. She can 
turn to either side, bend on herself, runs, without any trace of 
paralysis. Both sides of the body seem equal. Only she has lost 
her normal elasticity and suppleness; she is duller, heavier, more 
relaxed, even when urged on. She uses either hand, but prefer- 
ably the left; there is still a certain precision but less decisive- 
ness and security in the use of the right. No neck paralysis; all 
movements of the head, in every direction, are possible. She 
eats well, with avidity, swallows and utters cries as before. 
Tactile sensation preserved ; she reacts to sudden contact of every 

. portion of the body. Perhaps she feels less when the left ear is 
touched or pricked, as she does not move the part, or starts when 
it is done to the other ear. She scratches herself, and looks for 
parasites on both sides and with both hands. The muscular sense 
appears thus to be intact; no ataxia on walking, or performing 
delicate movements has been noticed. 

As to sight, closure of the left eye does not interfere with 
walking, or running, all obstacles being accurately avoided. If, 
however, whilst she is at rest, a piece of sugar, tied to a string, is 
brought from the outside inwards, into the right visual field, it is 
perceived only when it is in а line with the visual axis. She then 
rapidly seizes it with the left hand and sometimes with the right, 
though it ıs less mobile. This experiment gave constant results. 
On the other hand, when the right eye is closed, the sugar is per- 
ceived and the movement for seizing it made the instant it is 
brought into the left field of vision. No marked difference be- 
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tween the upwards &nd downwards extent of the two fields of 
vision; the left internal field could not be examined on account 
of the fatigue. 

Tntellect.— Attitudes stupid, loss of physiognomical expression ; 
apparently aimless walking. She runs incoherently from one end 
of the room to the other; when she reaches the wall she stops, 
returns to the opposite angle. Noticing a defect on the wall, 
where bits of plaster have become detached, she picks them up, 
chews and swallows them; the same with bits of filth on the 
ground. Pieces of plaster offered to her are taken and eaten 
as if they were sugar. It is not because she does not dis- 
tinguish between these substances; for she takes longer to chew 
the plaster and seems at times to hesitate whether to go on or 
not; but she cannot resist the idea of sugar, which the appear- 
ance of the plaster has evoked. In all her actions there seems 
to be a defect of perception, which seems to be reduced vo a more 
elementary level and lack some of the factors necessary to the 
formation of a more complete judgment. Her psychical life seems 
to be reduced to the existence of actual sensations. ` 

Reflex excitability is exaggerated; every noise startles her, 
and she has lost her courage. On & threat she runs away, 
with incoritinence of urine, or huddles herself up in a corner 
uttering lamentable cries. She displays no resource in her flight 
or attempts to hide herself, does not turn on the assailant; 
experience does not profit her, and as often as a sham attack is 
‘made upon her, she goes through the same actions as if she did 
not remember what had happened just before. 

Formerly she used to cling affectionately to the legs of the 
attendant, caressed him, and nestled on him with the expression 
of the utmost pleasure and love. Now all seems indifferent ; she 
stops at nothing; looks at everything but without fixing herself 
to anything. Her senses are excited but not attracted. She 
remains in this condition for months. 

On May 4 she was chloroformed. The extent of the lesion is 
shown in fig. 8. No damage to the olfactory apparatus. 


(d) Cynocephalus, female, good size, ague and cheerful. On 
close examination no defect of the senses, organs of motion, 
or of any: other kind was discovered. She is inquisitive, cunning, 
acute, attached to her keepers. During the menstrual periods, 
which are regular, she is more excited and mobile than usual. 

May 20, 1893.—Under morphia and chloroform she was 
trephimed over both frontal lobes, one om. in front of the Rolandic 
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sulci. Little hemorrhage. The brain was exposed and two lines 
marked symmetrically on each side, passing in front of the roots 
of the frontal convolutions nearly corresponding to the prefrontal 
sulcus, Faradic excitations in front of these lines provokes no 
contractions, either in deep chloroformisation, or in mere mor- 
phinie somnolence. The whole of the brain substance in front 
of the lines was removed, and the wound dressed, under strict 
antiseptic precautions, in the usual manner. 

May 21.—Stupor; marked reflexes to the least noise. She 
dips her snout in milk, hardly drinking any. Internal tempe- 
rature 38:6° C. The next day the symptoms remained much 
the same. Appetite better. She was kept i her bed, and a 
clyster given. 

May 27.—More awake, but the whole head is cdematous. 
She can, however, be examined. Sensation to pain and touch 
exaggerated, especially on the left side. The least contact, even 
to the tips of the hairs, is followed by reflex movements of the 
whole body, and turning of the head and eyes to the excited side. 
The slightest pinch, or pin-prick, elicits loud cries. A diapason 
suddenly set vibrating on either side astonishes her; she moves 
the head as if to avoid the strange noise. If the hand or any 
other objectis brought towards the eyes, from whatever point in 
the visual field, she blinks and withdraws the head in fear. If a 
cherry, of which she is fond, is thrown, she fixes her eyes on it. 
If, suspended to a string, it is brought from above, or from the 
outside, into-the visual field, she recognises it, and tries to take 
it, her movements being appropriate and co-ordinated with the 
mouth or the left hand. She walks badly, swaying, with ‘head 
and body bent; the left leg drags, and the right arm little used. 
She hardly ever leaves her bed, nor takes any interest in things; 
but starts, emitting cries as if afraid or angry, to any noise, con- 
tact, or whenever she is attended to. 

June 8.—The swelling has gone down. There is a local 
suppuration, and a superficial abscess has to be opened, cleaned 
and dressed. Нег condition remains much the same; but she 
eats more, resists better, and walks, though with some uncer- 
tainty. The right leg is much paralysed. 

June 7.—Suppuration has stopped. Wound granulates, and 
is still dressed antiseptically. No fever since the operation. The 
animal astonishes us all by its novel behaviour. She remains in 
the position given to her. No curiosity nor interest in what goes 
on. She spends hours sitting with head bent, as in a lump, 
often asleep. If a noise is made she shakes herself up, often with e 
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a ory, raises the head, looks about, and relapses in her previous 
condition. The same occurs three or four times together if the 
same noise is repeated, until she is used to it. The only thing 
that excites her interest and makes her move is the sight of some 
favourite fruit dropped at a short distance. She then rises and 
runs to seize it. But if it is dropped further off she does not 
move; and it is difficult to say if itis because she does not see 
it, or through apathy. She occasionally scratches herself, but no 
longer hunts for fleas with her former rapidity and precision of 
movement. She resists if pushed away, and if she can cling to 
the place she occupies, she sticks to it. If pushed along by the 
nape of the neck she walks along semi-automatically, preferably . 
along @ wall, and stops in a corner, where she remains for a 
long time. When called aloud she looks up, but soon the head 
falls again, with frequent escape of saliva. She is very dirty, 
and does not move when passing her urine and fæces in which 
she sits. Placed with another menstruating female cynocephalus 
she stopped automatically, quite insensible to the erotic and 
lascivious manifestations of which she was the object, with no 
sign of sexual or racial interest whatever. And yet a noise 
startles and frightens her; a threat with a stick terrorises her, 
whilst her companion evidently recognises the sham nature of 
the demonstration. Fruits, sugar, and the like excite her more, 
but yet she lacks discrimination. A cherry into which a solution 
of quinine has been introduced is given to each monkey. The 
normal animal, after a bite or two, spits ıt out with a disap- 
pointed and irritated look, cleans her tongue with her hand, and 
crushes the deceptive fruit on the ground until no trace of it is 
left. The other chews, but stops after a while, salivating abun- 
dantly, and after some hesitation ends in swallowing it. After 
giving to each some good fruit, I give to each a cherry, dipped 
in the bitter solution. The first animal, as soon as 16 has tasted 
it, spits it out in anger; but soon after, seeing that the fruit is 
whole, picks it up again, examines it attentively, opens it care- 
fully, eats the flesh and throws away the skin. The second goes 
through the same process of chewing, stopping, and finally swal- 
lowing the fruit. 

A piece of sugar was given to the normal monkey; next a 
piece of plaster of the same shape and size and appearance. The ' 
animal picks it up, looks at it, sniffs 1t, and throws it away with- 
out tasting it. After giving 16 some natural cherries, I presented 
to it one made of wax. The monkey lkewise scrutinizes it 
thoroughly, drops it as if to test the sound, tries to rub it, and 
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finally leaves it alone. The operated animal in both experiments 
displays a striking want of discrimination; it eats and swallows 
the plasteras it had done the sugar, and without any examination 
tries to chew a piece of wax, though not of the same shape as a 
cherry, giving us trouble when we tried to remove it from its 
mouth. 

July 15.—This monkey has been kept under observation with 
reference to the changes in its temper, character, instincts’ and 
intellect. Her behaviour is altered, her physiognomy stupid, less 
mobile; the expression of the eyes is as if uncertain and cruel, 
devoid of any flashes of intelligence, curiosity, or sociability 
Shows terror, even by shrieks and gnashing of teeth, when 
threatened or hurt, but never reacts aggressively. She is in a 
state of unrest; when placed in a large closed room, it walks 
aimlessly round it, always in the same direction, without stopping 
near any object or person. Any action done with apparent 
purpose remains incomplete, unfinished; if she runs towards a 
door she stops near it, goes back, runs to the door again, and so 
on several times. 

She shows no affection nor gratefulness to people whom she 
previously loaded with caresses, as these animals are wont to do; 
she does not seem to know them, though they are ever ready to 
attend to her wants. Whenever approached for a caress she 
shows fear. When the attendant brings her food or fruit, she 
comes near and violently seizes the object of her avidity. None 
of her former friends can now caress her any longer. She is 
unsociable with the other monkeys, does not play; cannot over- 
come the least difficulties in her мау `Бу new adaptations, nor 
learn anything new, nor recover what she has forgotten. She 
picks up and takes to her mouth whatever she comes across. She 
is, however, somewhat cleaner. 

The sexual instinct seems to be present; but the periods are 
less regular and abundant. She occasionally manifests impulses 
of cruelty quite foreign to her kind. One day whilst she was 
menstruating, another female cynocephalus came near her. She 
at once manifested her desire; but finding the other unable to 
satisfy it, she attacked her companion so furiously that she would 
have killed it if the keeper, armed with a stick, had not at once 
interfered. 

A new psychomotor “tic” has recently been observed ; every 
ten or fifteen minutes whilst walking, she stops suddenly, and 
placing the foot on the nape of the neck, bites her right buttock 
(sometimes the left also). Occasionally she proceeds to bite also 


518 ORIGINAL ARTICLES AND CLINICAL CASES. 


one heel, then the other, after which she quietly resumes her 
walk. No apparent local cause can be discovered for these 
actions, which are always identical, almost rhythmical. It is 
possible that at the outset some abnormal sensation has given a 
start to them, and that they afterwards were persevered in, 
governed by an uncontrollable automatism. 

August 15.—Psychical state unchanged. Her movements 
have a stereotyped character, but are faultless. New adapta- 
tions remain impossible. She walks about, sits, looks for para- 
sites all over the body, remains indifferent to everything but to 
the sight of her food. She often puts the parasites into her 
mouth, which she used not to do before. She also eats dry 
leaves or flowers. She no longer expresses her desire, at the 
time of menstruation, as she used to, by appropriate sounds and 
gestures. 

No sensory defects are noticeable, on the closest investigation. 
But discrimination, and the higher co-ordinations of sensory 
factors on which the more camplex psychical manifestations de- 
pend, and which are necessary to the preservation of the indi- 
vidual and the species, are reduced to mere rudiments. She now 
differentiates between a sugar plum and a piece of plaster. She 
eats the first with avidity ; the second she breaks in pieces with 
her teeth, but spits them out on the floor. But then she takes 
one up to her mouth, throws it down again, and so on several 
times, at last swallowing it with avidity ; she next takes a second, 
and so continues until the whole number has been disposed of. 
The whiteness of these fragments and their resemblance to those 
of a sugar plum have prevailed over her sense of taste. Her 
rudimentary inhibitory power has been overcome by the visual 
image; the other sensory factors did not intervene in the act of 
identification, in the judgment of analogy. She has crude sen- 
sations, but no co-ordination of simple presentations, into 
representations of higher complexity. Another monkey takes the 
plaster plum, examines and smells it, and either rejects it at 
ones, or, if deluded by the visual resemblance into chewing 1t, 
spits it out and ignores the fragments ; its comparative judgment 
and memory are certain, and spare it the struggle which, in the 
abnormal subject, was followed by & victory of the more ele- 
mentary sensation, and by an irrational impulsive action. 

August 23.—No change. The animal is chloroformed, and the 
right hemisphere exposed. Electrical examination of the cortex 
proved the existence of all the normal motor centres of the 
limbs and face. The brain is shown in fig. 4. 
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Conclusions. 


Granted the objective accuracy of the facts just related, 
it will not be difficult to give a plausible explanation of the 
phenomena observed after ablation of the frontal lobes. But 
even if such a hypothesis be not universally accepted, the 
value of the observed facts will not be thereby diminished. 

It is useless to discuss at great length Munk’s views on 
this subject. Paralysis of the trunk-muscles does not always 
occur, especially when the incision falls accurately on the 
frontal lobes ; and is in any case but temporary. Moreover, 
what connection can there be between such a paralysis 
and alterations of temper? It is strange that the Berlin 
physiologist should assign to such a function a centre so vast 
as to constitute a true province, far wider than that of the 
arm with its prodigious scope for movements of the highest 
complexity. And it is surprising to find the paralysis dis- 
appear some weeks or months after the experiment per- 
formed to disprove the narrow limits ascribed to the cortical 
area of a so much higher function. i 

We readily understand Munk, when with Meynert, 
Ferrier, and Goltz he refuses to admit a centre for a so-called 
intelligence, as he expresses himself. But it is astonishing 
that such an acute observer should have overlooked so 
many psychical symptoms, whilst attributing to the ex- 
tensive frontal lobes, a function shown by Scháfer and 
Horsley to be localised in & much more modest region 
(internal aspect of marginal gyrus). 

No scientific man at the present time dreams of galva- 
nising into hfe the dead body of Gall's organology. Every 
one of the several sensori-motor areas of the cortex com- 
bines with the others in the formation of the psychical 
personality, whatever its characteristics may be; nay, the 
whole of the nervous system takes part in it. Nobody 
will contest Munk’s thesis in this particular; but these 
remain to account for all the phenomena observed after 
the destruction of the frontal lobes, and which are not 
explained by the occurrence of a temporary trunk-muscle 
paralysis. 
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Neither does Ferrier’s hypothesis satisfy us. Our facts 
point to more than a simple defect of attention correlated 
as much with a paresis of the ocular and cervical muscles 
as with a non-existing cause. Dogs and monkeys, a few 
weeks after the operation move their heads and eyes in 
every direction ; and there remains nothing of this paralysis 
to explain the deep psychical changes observed by us. Such 
disorders, therefore, depend upon the absence of the frontal 
lobes, not as the motor centres of the head and neck, but 
as'the anatomical subétratum of special functions on which 
the formation and manifestation of psychical personality ` 
depend. The frontal lobes are not centres of inhibition. 
We speak too assuredly and too lightly of attention, and of 
inhibition, and one may feel surprised to find Ferrier 
identifying certain muscular co-ordinations with the, very. 
essence of. attention, being thus led to spread over the 
whole frontal area the motor centres of the head and 
neck, in order to assign to it the functions of cortical peat | 
of attention. 

‚ ` Buf we may ask ourselves whether kisses exists айу 
any centre the function of which is to inhibit, hence whether 
there exists a faculty of attention. I reply distinctly, No. 

Without, attempting to go fully into the theories con- 


cerning inhibition and its centres, it will be granted that' _ 


inhibition depends upon в general psycho-physiological . 
‚ process, and that every part of the nervous system becomes, 
under different circumstances, either an inhibitory or an in- 
hibited centre. I upheld this view in 1885 in an essay on,- 
the act of walking, in which I modified in & more physio- 
logical sense the theory of Lauder Brunton, who explained 
inhibition by the law of interference. Taken in its strict 
. sense, interference bears no likeness to inhibition : we must 
rather speak of an aflux of nerve-waves into а region ' 
‘excited_by some definite ‘stimulus or psychical representa- 
tion, which afflux weakens the aptitude of other regions to 
fulfil its function. This mechanism can be illustrated by the 
action of any of the various centres, auditory (as when we 
are absorbed in listening to a musical performance), visual 
(as in pfesence of a great picture or object of scientific 
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interest), or motor (as in the case of a juggler or acrobat 
engaged in wonderful muscular display). Each respective 
cortical area becomes in its turn an inhibiting centre for the 
others. Physiology and psychology swarm with facts show- 
ing the error of those who assume a special cortical centre 
for inhibition. 

We know how, when the mind is busy with a scientific 
problem, one becomes, as it were, deaf and, blind. But if 
the auditory or visual centres are then strongly excited by a 
voice or an image, and a perception aroused, the flow of 
ideas is arrested or weakened as long as the psychical dis- 
turbance persists in another portion of the brain. 

Thought, even when at work in the domain of pure con- 
ceptions, has in most men an inhibitory power. This is 
due to the fact that abstractions are resultants of very 
numerous psychical elementary factors, and determine the 
same dynamo-molecular processes in the innumerable nerve 
elements which co-operate in the formation of each concept. 
Hence the frontal lobes are no more centres of inhibition or 
attention than they are motor centres for the trunk, or head 
and neck muscles. 

Overlooking the possible contention of some objectors, 
that the serious mental disturbances observed in the 
mutilated animals, depended on interference with the 
“senses of taste and smell, my hypothesis is that the frontal 
lobes are the seat of co-ordination and fusion of the in- 
coming and outgoing products of the several sensory and 
motor areas of the cortex. As the nervous waves from 
peripheral organs of reception (retinal rods, tactile organs, 
&c.) are transmitted from neurons of the first order to 
neurons of the second (mesocephalon, thalamus), and from 
these again to neurons of the third order (cortex), thus 
we may suppose thas from the last-mentioned, nerve 
impulses travel to the frontal neurons of the highest 
order. The frontal lobes would thus sum up into series 
the products of the sensori-motor regions, as well as the 
emotive states which accompany all the perceptions, the 
fusion of which constitutes what has been called the 
psychical tone of the individual. Removal of the frontal 
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lobes does not so much interfere with the perceptions 
taken singly, as it does disaggregate the personality, and 
incapacitate for serialising and synthesizing groups of 
representations. The actual impressions, which serve to 
revive these -groups, thus succeed one another discon- 
nectedly under the influence of fortuitous external stimuli, 
and disappear without giving rise to associational processes 
in varied and recurrent succession. With the organ for the 
physiological fusion which forms the basis of association, 
disappear also the physical conditions undérlying remini- 
- scence, judgrhent, and discrimination, as is well shown in 
mutilated animals. Their agitation and motor incoherence 
depend upon the reflection of nerve impulses set up by 
stimuli through small ‘sensori-motor arcs, without the inter- 
vention of the previously accumulated psychical co-efficients. 
Fear is an immediate result of psychical disaggregation, 
from defective sense of personality, and unbalanced percep- 
tion and judgment. As the oyster closes its valves on the 
approach’ of a cloud, thus the operated monkey trembles at 
the simulated hostility of its keeper, ceases to read on his 
face the smile of kindness, does not improve by past experi- 
ence, nor perceive the means of escape at hand. Courage 
rests upon the treble basis of self-conscious force, rapid per- 
ception of: the enemy’s powers for affence or defence in rela- 
tion to one’s own, and the influence of certain feelings ;our 
animals show an absence of all these characteristics. (We 
must not mistake for courage the impulsivity of certain 
animals; or men, insane or epileptic.) On the one hand, 
their effective nature, friendliness and sociability is impaired ; 
on the other, their avidity becomes reckless and insatiable. 
From cleanly they become dirty; and their sexual functions , 
are perturbed; the females menstruate irregularly; the 
males become, if not incompetent, at least incapable. 
All these symptoms depend not upon motor deficiences in 
the head, neck, ог trunk muscles, but upon a dissolution of 
the psychical personality. 
But even should a.more acceptable hypothesis to aipin 
the facts observed be hereafter framed, I feél at any rate 
certain of the accuracy of the observations themselves. 


DEFECTIVE DEVELOPMENT OF THE 
CEREBELLUM IN A PUPPY. 


BY J. S. RISIEN RUSSELL, M.D., M.R.O.P. 


Research Scholar, British Medical Association, and Assistant Physician and 
Pathologist to the Metropolitan Hospital. 


(From the Pathological Laboratory of University College, London.) 


CONSIDERABLE interest is attached to the condition of 
the cerebellum in this puppy, both on its own merits, as 
illustrating some important points in the pathology of cere- 
bellar disease, and also when considered in conjunction with 
a case of defective development of the cerebellum in a young 
cat, which I published in a recent number of this journal. 

I am indebted to Professor Victor Horsley for placing the 
animal at my. disposal; and my best thanks are also due to 
him for allowing me to make the necessary examination of 
its central nervous system in the Pathological Laboratory of 
University College. 

The animal in question is one of a litter of puppies all 
similarly affected, though born of healthy parents, both of 
whom were prize dogs. Unfortunately this was the only 
puppy obtained for examination, and came into Professor 
Horsley’s possession through the kindness of Mr. Sewell, 
F.R.C.V.S. 

During life it presented in a marked degree the clinical 
picture which we are in the habit of associating with some 
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defect or disease of the cerebellum. ^ Inco-ordination! 
was so great that in attempting to walk the animal fell, 
Sometimes in one direction, sometimes in another, there 
being no one direction in which it was inclined to fall more 
frequently than in any other. When standing, and even 
when sitting there was almost constant oscillation of the 
head and trunk. The most careful examination failed to 
detect any clinical symptom that might be taken as an indi- 
cation that one lateral half of the cerebellum was more 
affected than the other, and the correctness of this was 
borne out by the subsequent post-mortem examination of the 
central nervous system. 

The animal was killed by an overdose of chloroform, and 
the central nervous system placed immediately in Muller’s 
fluid for preservation. Sections were subsequently cut in 
celloidin, stained by Schüfer's modification of Pal’s method, 
picro-carmine, aniline blue-black, hematoxylin, eosin, &o., 
and examined microscopically. 

In the present description of the results of the macro- 
scopic and microscopic examination of the central nervous 
system, the condition of the cerebellum will be dealt with 
first, those structures in other parts of the central nervous 
system which are known to be intimately connected with 
the cerebellam will be next considered, and finally the de- 
ductions which seem warranted will be submitted. 


The Cerebellum. 


On macroscopic examination of the organ it was evident 
that it was reduced in size so as to be about three-fourths 
the size of that of a normal puppy; but it was quite 
symmetrical, and the general contour of the organ was 
well preserved. Its convolutions and sulci appeared to be 
as much differentiated as in the normal cerebellum, and but 
for its general reduction in size, and the fact that the breadth 

! I think 16 well to mention in this connection that I am familiar with the 
fact that the co-ordination of a normal puppy 18 not of the best, and that I 
am ір в position to state that the inco-ordination presented by this animal 
was farın excess of anything I have ever seen ın the normal Pupp , and left 


no doubt in the minds of of us who saw it that some defect of the cere- 
bellum must be the cause of this. 
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of the convolutions was diminished, it might have passed as 
such. 

Sections through the organ showed the proportion of grey 
and white matter to be on the whole not much altered in 
some places, the general normal arrangement being also pre- 
served, but the folia looking somewhat skrunken. In other 
parts the cortex of the cerebellum was distinctly of less depth 
, than it ought to have been, while in other places, and these 

were fewer, it appeared to be of greater depth than the 
normal. ; 

The microscopic examination of the organ confirmed the 
general impression obtained from the macroscopic examina- 
tioń, inasmuch as ın parts the proportion of grey cerebellar 
cortex to white matter was, as nesrly as could be judged, 
normal, while at other parts the cortex was distinctly 
reduced in thickness, and in a few places it was of greater 
thickness than it ought to have been. Further examination 
revealed the important fact that the different layers of the 
cortex of the cerebellum were variously altered in their rela- 
tion to each other. Thus in one part the molecular layer 
was three or more times the proper depth as compared with 
the normal or with the granular layer at this part (see fig. 1) ; 
while in another place the molecular layer was about one 
third or a half the depth of the normal, or as compared 
with what it ought to have been to be in proportion with 
the granular layer at the same point (see fig. 2). In other 
parts again the depth of the molecular layer, as compared 
with the normal or as compared with the granular layer, 
was as nearly as possible normal. In some parts of the 
cortex the molecular layer was of much greater depth than. 
normal at one point, and greatly reduced in thickness at 
another, the transition from the one to the other being 

' quite abrupt. A good idea of the extremes which were 
met with in places, side by side, may be obtained by com- 
paring fig. 1, in which the molecular layer is greatly increased 
in depth, with. fig. 2, in which the same layer is greatly 
reduced in depth. Some idea of the abruptness of the transi- 
tion from the one condition to the other may be obtained 
from an examination of fig. 2, as in the extreme left of the 
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figure, beyond the cluster of cells of Purkinje, the molecular 
layer may. be seen to be about four times the depth of that 
part of it above the cluster of cells and throughout the rest 
of the upper margin of the specimen.! 

All that has been said with regard to the variations in the 
depth of the molecular layer in different parts, applies also 
to the granular layer, which presented all variations from 
the normal, being increased in thickness in some places, 
reduced in others, and preserving a fairly normal thickness 
in others. 

Striking as were the appearances presented by the mole- 
cular and granular layers of the cortex of the cerebellum, 
' the condition and arrangement of the cells of Purkinje were 

of still greater interest. In large parts of the cerebellum 
' these cells were completely absent (see fig. 3), in other parts 
one or two were to be seen here and there, while in a few 
places irregular groups or clusters of these cells were to be 
seen, the outer margin of the cluster being at the junction 
. of the molecular and granular layers, while the cells invaded 
the granular layer to'a considerable extent (see figs. 1 and 2). 
One or other of the conditions already described was that 
met with as a rule, but in some places there was a greater 
tendency to regular arrangement of the cells of Purkinje in 
, в single line in their normal position between the molecular 
and granular layers: but even here the distances between ~ 
the cells were very inedia and often much greater than , 
normal (see fig. 4). 

Not only the arrangement of the cells of Purkinje was 
altered, they also presented all degrees of variation in shape 
and size. While in places these cells varied no more in 
shape and size than in the normal cerebellum, in other parts . 
which formed the greater proportion, the cells presented 
the most varied shapes and sizes, many being much below 

: the normal size. 

One other point to be noted is the fact that the greatest 

` paucity of the cells of кайн was met with in the lateral 


1 The o photograph Соев not show this point ав well as it might have done 
had a little more of the molecular layer to the left of the cluster of cells of 
Purkinje been included in the field. 
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lobes of the cerebellum. In the middle lobe, on the other 
hand, there was more regularity of arrangement, and а 
greater richness in these cells. 


Corpus Dentatum. 


This structure was absolutely intact on both sides, as 
seen in stained specimens both on macroscopic and micro- 
scopic examination. ts cells were normally arranged and 
individually presented no abnormal appearances. 


Cerebellar Peduncles. 


These were all reduced in size in proportion to the 
general reduction in the-size of the cerebellum, but none of 
them showed any evidence of sclerosis or recent degeneration. 


The Medulla Oblongata. 


Inferior Olives.—The structures to which attention was 
primarily directed in this part of the central nervous system 
was naturally the inferior olives, owing to the intimate 
association known to exist between these structures and the 
cerebellum. They were of perfectly normal macroscopic 
appearance, and under the microscope no evidence of any 
abnormality could be detected, either in the characters of 
their component cells, or in their arrangement (see fig. 5). 

The Restiform Bodies.—The region occupied by these 
peduncles of the cerebellum on both sides showed no evident 
defect in the way ‘of absence, sclerosis, or more recent de- 
generation. Nor was any sclerosis or degeneration to be 
traced to either inferior olive. 


The Spinal Cord. 


Nothing abnormal could be detected in this structure. 
None of the tracts known, or supposed to be connected with 
the cerebellum, showed any evident reduction in size, 
sclerosis or recent degeneration. The grey matter was 
everywhere normal in appearance. 
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The Red Nucleus. 


Inasmuch as experimental evidence has proved that so 
many of the fibres which leave the cerebellum by its superior 
peduncles, and which degenerate after ablation of some part 
of the organ, terminate in the red nucleus, careful search 
was made for any sign of defect in this structure, with 

' negative result. 


The Optic Thalamus. 


Like the red nucleus, the optic thalamus is the recipient 
of a large number of the fibres which leave the cerebellum 
by its superior peduncles, ав has been demonstrated by the 
degeneration method after ablation of parts of the cere- 
bellum, so that special attention was paid to the appear- 
ances presented Бу this structure, but nothing abnormal was 
found. 


The Cerebral Cortez. 

To the unaided eye the appearances seemed quite normal ; 
there was no detectable atrophy or shrinking of the convolu- 
tions, especial attention being paid to the condition of those 
of the sigmoid and adjacent gyri. " 


Auditory Nerve and Labyrinth. 


No disease or defect was found in connection with these ' 


structures to account for the loss of power of equilibration 
which was so prominent a symptom during life. 


Concluding Remarks. 


The appearances met with in the cerebellum in this 
animal made it clear that the defects were of congenital 
origin, as indeed must be clear from the description of them 
contained in this paper. There was nothing in the appear- 
ances to suggest the existence of any disease of a progressive 
character, it is therefore interesting to find so much disturb- 
ance of equilibration, for animals deprived of even the half 
of the cerebellum, experimentally, regain their powers of 


DEFECTIVE DEVELOPMENT OF THE OEREBELLUM. 529 


equilibration in а remarkably short time. Possibly the 
absence of compensation in this puppy was due to the 
fact that those structures by which compensation is 
ordinarily brought about, after lesions of the cerebellum, 
were themselves in an imperfect state of development at 
so early an age. 

The next point which calls for comment is the fact that 
a defect limited to the cortex of the cerebellum, and affecting 
in such a great measure the cells of Purkinje, was attended 
during the animal’s life, with symptoms which led those who 
saw the puppy to suspect some defect of the cerebellum.' 

This in itself is a fact of no small importance; but as 
important is the fact that in spite of these changes in the 
cortex of the cerebellum, no evidence of any defect in the 
inferior ohvary bodies could be detected. That no changes 
could be detected in the inferior olives is not surprising when 
we remember that the corpus dentatum was, as far as could 
be judged, absolutely intact on both sides. The intimate 
relationship which exists between the corpus dentatum and 
inferior olive has been too abundantly proved by experimental 
and other evidence to need further emphasis here; but it is 
gratifying to find confirmatory evidence of this fact in the 
aniital under consideration. 

Tne contrast between the condition of things in this 
puppy and that which existed in the cat,? to which I have 
already alluded, is so striking, that I cannot refrain from 
calling attention to it. Whereas in this puppy the defect 
was limited to the cortex of the cerebellum, and with the 
corpus dentatum intact on both sides, the inferior olives were 
also both intact, in the cat the defect (a unilateral one) în- 
volved the corpus dentatum to such an extent on the affected 
side that its only representatives were a few scattered cells in 
the region where it should have been found, and in conjunc- 
tion with this condition the opposite inferior olive was 
extremely diminutive, contrasting markedly with its fellow. 
More important evidence, short of experimental, of the all- 


! Of. Herringham and Andrewes, St. Bartholomew's Hospital Короз is, vol. 
XXIV. 
* Loc. cii. 
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important relationship which exists between the corpus 
dentatum and inferior olive, as contrasted with any relation- 
ship between the cells of Purkinje and the inferior olive, 
could not easily be obtained. 


DESCRIPTION OF PLATE. 


Fig. 1.—Showing increased depth of the moleoular layer of the cerebellum 
and & large cluster of cells of Purkinje to the right of the figure and an 
absence of these calls to the left of it. 


Fie. 2.—Marked diminution in the depth of the molecular layer through- 
out the greater part of the figure, but greatly Increased depth of it to the 
extreme left of it. Scarcity of cells of Purkinje except at the point of 
transition from the increased depth to the diminished depth of the molecular 
layer, where there 1s a group of them. 


Fie. 8.—Complete absence of the cells of Purkinje, and diminution in 
the depth of the molecular layer 


Fia. 4.—Oells of Purkinje arranged in single line between the molecular 
and granular layers, but at very irregular distances from each other. 


Ете. 5.—The inferior olivary bodies presenting no abnormal appearances. 
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ON TUMOURS OF THE CORPUS CALLOSUM, 
WITH AN ACCOUNT ОЕ A CASE. 


BY W. B. RANSOM, M.A., M.D., M.R.O.P. 
Physwian to the General Hospital, Nottingham. 


THE paper is based on the following case :— 


Mrs. E. W., aged 24, married two and a half years, but never 
pregnant, came on September 8, 1893, as an out-patient to the 
General Hospital, Nottingham, for general nervousness and fits. 

It appeared that her family were of an excitable, neurotic dis- 
position, and that since marriege she and her husband had led 
a restless, pleasure-seeking life, and indulging rather freely in 
alcohol, although not во as to cause intoxication. There was no 
history of syphilis, congenital or acquired. 

She was said never to have had any fits till two years ago, 
when the first one occurred ‘after a mental shock. The fits have 
occurred as often as every other day, but for the last few months 
only once a week. The fit is preceded by a few moments of 
general excitement, then occurs a peculiar sensation in the 
temples ; loss of consciousness апа spasms following. ‘These con- 
sist successively of twitching of the left hand and arm, left leg, 
left side of face, and deviation of the head and eyes to the left. 
The tongue has not been bitten, but urine may escape involuntarily. 

The fits only last & few mmutes, and are not followed by 
hysteroid attacks. The patient's natural excitability has much 
increased during the last year, and headaches, to which she has 
all her life been liable, have become more frequent and severe. 
The pain is most intense in the temples and the nape of the neck. 
For the last six months the eyes have become prominent and 
staring, but the neck has not enlarged, and she has not complained 
of palpitation or sweats. The pulse rate on this date = 120. . 
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Under treatment with moderate doses of bromide the fits 
stopped entirely, but the mental excitability increased во that 
her family could hardly manage her. 

On October 18 she was admitted as an in-patient, being then in 
а semi-maniacal condition. Her,violence wasat first such as only 
to be controlled by an injection of hyoscyamine, but began to lessen 
on the second day after admission. 

State on October 20.—The patient is still restless and excitable 
and rambles in her talk, having some ideas of persecution. She 
says her headache has gone. Tha facial expression is anxious 
and frightened ; there is marked exophthalmos, and the voice 1s 
somewhat tremulous. The temperature is normal; the pulse is 
very small and soft = 120; thyroid gland not enlarged. The 
heart and lungs are normal to examination. Though the tongue 
is coated, the appetite is good, and there is no sickness or other 
disturbance of the digestive system. The bowels are rather con- 
stipated. Generative organs normal. There is no paralysis, 
spasm, or alteration of general sersation, and the special senses 
appear normal. 

There are slight general tremors of limbs on movement, and 
the gait is a little uncertain ; she seems to totter towards the left. 
The knee-jerks and other reflexes are normal. The pupils are 
normal. There is distinct commencing optic neuritis in each eye. 

Progress of Case, November 1.—Although occasionally noisy 
and excitable, the patient has on' the whole improved, the attacks 
of restlessness soon yielding to bromide and chloral. The pupils 
have been somewhat dilated. 

November 17.—Up till yesterday there was marked improve- 
ment, mental and physical, and sedatives have hardly been 
needed. [Since October 28 the patient has been taking pot. 
iodid. and liq. hydrarg. perchlor.) She has been free from head- 
ache, and has become fairly rational. Pulse varies, 70-100. , 
Last night the temperature rose to’101;4°, but 1s 97° this mornmg. 
To-day she had a fii. When seen in it she appeared quite 
unconscious; the left side of the mouth was drawn up, the eyes 
were turned to the left, the left hand was clenched, but the arm 
rigidly extended, as was the left leg, which twitched occasionally. 
The tongue was not bitten, neither were the sphincters relaxed. 
The attack lasted about three minutes, and was followed by 
bi-temporal headache.  , Р 

November 23.—Another similar fit occurred early this morning, 
When visited four hours later she said she felt ‘ queer,” 
‘“‘headachy,” and as if about to have another fit. She then 
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&ppeared gradually to lose consciousness, and could not be roused 
for four minutes. There were no tonic spasms, though the left 
arm moved in а purposeless manner. The pupils were medium- 
sized and equal. Pulse ==82; respirations = 17. On the return 
of consciousness the patient vomited food, the pulse rose to 132, 
and the pupils became temporarily dilated. She was found to 
have double ankle clonus, and loss of tactile sensibility on both 
legs, but not on the arms or face. 

November 28.—There have been three more fits, followed by 
sickness. Between the attacks the patient’s mental condition is 
calm and rational, in fact nearly normal. The pupils are normal, 
the knee-jerks of normal vigour, the ankle clonus is no longer 
obtained and the anesthesia of the legs has disappeared. There 
is a doubtful slight paresis of the left angle of the mouth. No 
deviation of the tongue. Right grip = 40; left grip — 35. She 
walks well and steadily. 

There is well-marked double optic neuritis, most intense in 
the right eye, but the vision is good, as are the other special 
senses. The temperature has been normal. 

December 8.—The mental and physical improvement has con- 
tinued. The patient is quiet and intelligent, and though still 
obviously nervous, not more so than she has always been. She 
has gained 7lbs. in weight, is free from headache and sickness, 
and has had no more fits. The exophthalmos is less, though still 
present: P. varies from 90-120. А 

The optic neuritis is distinct, but the effusion is slightly paler. 

December 9.—To-day the patient was sent home. 

February 12, 1894.—During the two past months the patient 
has been seen occasionally, and on the whole the improvement 
seemed to be maintained, though domestic affairs at times brought 
out a latent irritability. Except, however, that the optic neuritis 
persisted there was neither sign nor symptom of serious organic 
disease of the brain. 

It was, therefore, a surprise to hear that this morning she had 
suddenly died. I immediately went to her residence and though 
I could get no satisfactory information as to the exact mode of 

.death, obtained permission to open the head. When this was 
done there was found between the cerebral hemispheres a tumour 
of the size of a Tangerine orange, springing from the middle of 
the corpus callosum and bulging slightly into each lateral ven- 
tricle. The growth was of a greyish colour and very soft. On 
microscopical examination it proved to be an oval-celled sarcoma. 
Its margins were well-defined, and the rest of the brain was 
healthy. 
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| Commentary. 


It will probably be conceded that an exact diagnosis of 
the position of this tumour during life was hardly possible. 
Indeed, the diagnosis of cerebral tumour at all, although ' 

' inclined to by me, was very uncertain. The history of 
family and personal neurosis, of a somewhat dissipated life 
culminating in attacks of epilepsy, great mental excitement 
and temporary mania, suggested a generalised degenerative 
process in the cortex likely to lead to dementia or possibly 
general paralysis of the insane. The exophthalmos and 
rapid pulse further. suggested a development of Graves’ 
disease, which is so frequently met with among the inmates 
of asylums. The absence of vomiting (except after fits), 
the comparative slightness of headache, and the very marked 
mental and physical] improvement which took place in 
hospital, all seemed to negative the view of the existence of ' 
such a coarse brain lesion as tumour. It was only the 
persistence of well-marked optic neuritis which caused one 
to look upon the improvement as but temporary and to bear . 
in mind the probability of the recurrence of serious symp- 
toms. Yet this fact alone could not justify an entirely 
unfavourable prognosis, for cases not в few have been’ 
recorded in which: optic neuritis has been found without 
grave brain or kidney mischief, and which have made good 
recoveries. I have myself observed: carefully the case of a 

' young man who suffered from very severe vomiting, head- 
ache, and intense optic neuritis, who, in the course of his 
illness, had vertigo and epileptiform attacks, and in whom 
renal disease, syphilis, and plumbism could be' almost cer- 

` tainly excluded, who yet made a complete recovery, and is 
now, two years later, apparently in perfect health. But 
such cases are rare. In young: women “benign” optic 
neuritis is usually associated with severe anwmia, dnd the 
present patient showed no signs of anwmia or syphilis. I 
therefore felt it probable, when she went home apparently. 
on the high road to health, that disease was still there and | 
that before long we should see her again. 

With regard to the relation of symptoms to the position 

. of the е, many points or interest arise. 
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I originally took the patient into hospital in order to try 
to localise the lesion causing the fits with a view to possible 
operation, and the details of the convulsions were therefore 
accurately noted. In the few fits seen by us in hospital the 
spasms were definitely one-sided, and in others, observed by 
her friends befdre admission, a distinct march of events was 
noticed—arm, leg, face—facts which suggested a sub-cortical 
lesion near the “ motor ” area and probably nearest to the 
arm centre. But the attacks after admission were very few, 
and there was an almost complete absence of disturbance of 
motor or sensory power in the affected limbs between the 
attacks. [Only for a day or two did there appear a very 
slight and doubtful weakening of the muscles on the left 
side of the face.] Such a diagnosis was therefore very 
doubtful, and the subsidence of the fits quite put aside the 
question of surgical intervention. The case becomes of 
considerable importance as a warning against hasty opera- 
tion, showing, as it clearly does, that localised one-sided 
convulsions appearing in a definite order may be produced 
by a lesion remote from the “‘ motor" area of the cortex or 
the fibres subjacent thereto. For the tumour, although it 
bulged somewhat into the lateral ventricles, did not infiltrate 
or perceptibly flatten either cortex or corona radiata, From 
its position, if it did irritate or destroy adjacent portions of 
the hemispheres, the parts most affected would have been 
the gyri fornicati or that part of the leg centre which comes 
over on to the mesial aspect, of which there was no списа] 
evidence. 

The probable conclusion is that the epileptic spasms so 
closely resembling those usually caused by irritation of the 
cortical grey matter about the fissure of Rolando were in 
this case due to excitation of the fibres of the corpus 
callosum. 

This view is strongly supported by the interesting ex- 
periments of Mott and Schafer,’ who found that electrical 
excitation of the longitudinally bisected corpus callosum 
produced localised movements on the side opposite to the 


! Brams, part ii., 1890. 
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hemisphere with which the stimulated fibres аге connected, 
- the muscular contractions occurring as the electrodes were 
moved from before backwards successively in eye, head, arm, 
trunk and leg. They farther found that if the grey matter 
of the connected Rolandic cortex were destroyed, these 
movements could no longer be obtained, although stimula- 
tion of the exposed corona radiate was still effective. From 
which facts they drew the probable inference that the 
callosal fibres were connected with the cells of the Rolandic 
area. 

To the subject of the function of the fibres I shall return 
later. At present the clinical fact may be noted that their 
excitation may produce phenomena hardly, if at all distin- 
guishable from those consequent on excitation of the ‘‘ motor” 
area of the cortex—a further proof of the need of caution in 
advising operation in cerebral disease. 

The symptoms in this case differed much from those de- 
scribed by Dr. Bristowe, whose summary bas been copied 
into text-books as diagnostic of tumours of the corpus 
callosum. 3 

A comparison, however, of his cases with this and the 
few others of which I have found records, hardly seem to 
me to support his conclusions. Dr. Bristowe's two first 
characteristics— (1) The ingravescent character of the 
symptoms; (2) The gradual coming on of hemiplegia re- 
sembliflg that due to hemorrhage or embolism—certainly do 
not distinguish a callosal growth from one in the white sub- 
stance of the hemisphere or in the corpus striatum, and the 
same may be said of his two last points,— the absence of 
implication of the oculo-motor nerves and of direct impli- 
cation of other cerebral nerves, and lastly, death from coma.” 
His fourth symptom—‘“‘ the supervention of stupidity asso- 
ciated for the most part with extreme drowsiness, a puzzled, 
enquiring look when awake, a difficulty of getting food down 
the throat, and cessation of speech "—is certainly met with 
in other cases of brain tumour and was absent in my and in 
other cases of growth in the corpus callosum. Dr. Bris- 


! Brats, October, 1884 
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towe's third characteristic— the association with the para- 
lysis of one side, of vague hemiplegic symptoms of the 
other,"—when present is doubtless of value, but it may, as 
in my case, be totally absent. It is possible, however, that 
the double ankle clonus and partial anwsthesia of both legs, 
' which occurred for a short time after one of the fits, was a 
point of some importance as indicating a lesion to some ex- 
tent affecting both hemispheres. 

Bruns! concludes that :—(1) When the symptoms of an 
organic brain lesion are present and these symptoms in- 
crease slowly and steadily as do those of a tumour; (2) 
when hemiparetic or paraparetic affections are superadded ; 
(3) when well-marked dementia, to some extent contrasting 
with the slightness of the general tumour symptoms (head- 
ache, vomiting, convulsions, optic neuritis) is present; and 
(4) when no other symptoms exist which allow of another 
localisation, then a tumour of the corpus callosum is 
probable. 

But if is obvious, and Bruns himself admits it, that 
tumours in other situations may produce the same com- 
bination of symptoms, and also that the symptoms of a 
growth in the corpus callosum may vary considerably ac- 
cording to the part involved. 

I have described (Lancet, July 1, 1893) a case of tumour 
of the caudate nucleus in which the symptoms clo.ely re- 
sembled the above combination. 

Appended (p. 548) is a tabular analysis of eleven cases of 
tumour of the corpus callosum, from which some general 
conclusions may be drawn. From this table it will be seen 
that Bruns’ diagnostic group of signs is but rarely well 
developed. Thus the evidence of tumour may be slight or 
absent. 

` Headache was absent in five of the eleven cases, and was 
well marked only in two. 

Vomiting occurred only in one (excluding my case, in 
which it only occurred occasionally after a fit). 

' Optic neuritis was noted only in three and was stated to 
be absent in four. 


! Berl, Klin. Woch., 21, 1886. 
VOL. XVII. 35 
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The only sign. of cerebral. disease common to ‘all (ex- 
cepting one case of Glaeser,’ of which the account is: brief 
and imperfect, was dementia. ` 

Dementia, in the form of monomania, was the only sign 
of brain disease in Berkley's? case, and in. Oliver's? case 
visual hallucinations associated only with loss of colour 
vision and amblyopia suggested ‘the diagnosis of hysteria ; 
and in one of Brun’s cases the dementia and paralytic 
symptoms were such as to lead Hitzig to diagnose general 
paralysis of the insane. In most cases it was the first 
‘symptom notéd.. Usually there was general failure of the’ 
intellectual powers, but in Berkley’s case, except for his 
monomania, the patient was fairly acute. In all the slowly 
developed cases excitability was marked, maniacal outbreaks 
being.common; but in my case the mental condition im- 
proved remarkably during the last two months of life. 

Convulsions were present in two ‘of the eleven cases. 
(Glaeser, Ransom). In Glaeser’s case there was left hemi- 
plegia, with spasms of the paralysed limbs, but general 
epileptiform convulsions wete the earliest symptoms of dis-. 
ease. In my case epileptic fits occurred as early as two 


years before death, in association with general excitability — 


and occasional headache. The convulsions usually became 
general, but were more marked on the left side. It is of 
interest to note that in my case the head turned to the left, 
while in Glaeser’s it turned to the right. [See Gotch and 
Parker, British Medical Journal, May 27, 1893, for the 
' difference between men and monkeys in this.respect.] Му 
case further differed in that no paresis occurred in the con- 
vulsed parts, and the post-mortem examination showed no 


invasion of the motor path, which in Glaeser’ 8. C880 WAS” | 


+ apparently affected by the extensive growth. | 
' -JPafalysis.—Some degree of paralysis was ‘observed in 
seven of the eleven cases, and in six of these it took theform  , 
of hemiplegia, usually with sóme rigidity. In the hemi- 
plegic cases the leg was earlier and more markedly affected . 

1 Berl. Klin. Woch., 1888, p. 809. 


2 Amer. Journ. of Med. Sot., 1890, р. 578. 
з Ref. in Lancet, August 22, 1891. i 
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than the’ arm, and ‘in one the face escaped. „Aphasia was 
especially noted in one, and in another the speech was 
thick, like that of a ‘general paralytic. In one .of Dr. 
· Bristowe’s.cases, left hemi-paresis was associated with some 
weakness of the opposite side. 

In one case (Glaeser) there was paraplegia, the weakness 


.. and rigidity being more marked in one leg than the other. 


In this case, the notes of which.are unfortunately meagre, 
ihe loss of power in the legs appears to have been the only. 
symptom. | 

In all the cases with paralytic symptoms it was found 
_that the tumour had invaded the white substance, of the 
hemispheres, especially that opposite to the paralysed side. 
‘When there was no loss of motor power, either the tumour - 
` was Small and did not infiltrate the centrum ovale, or it was 
' situated at the anterior or hind end of the corpus callosum. 
Sensation was less usually affected than motor power. 

' In five of these cases it was found normal, and in two only 
was hemi-paresis associated with slight hemi-anssthesia 

‘or hemi-analgesia. In the case with slight right hemi- 
anesthesia (Bristowe) the growth in the anterior half of the 

` éorpus callosum extended some, distance into the left centrum 
ovale; in that with slight right hémi-analgesia, the tumour 
was situated just in front of the splenium and extended 
slightly into the right precuneate lobule and rather more into 

“the left central convolutions.' The gyri fornicati were free, 
but the left optic thalamus was somewhat atrophied. 

In one case only (Oliver) was the special senses markedly ` 
"affected. Here vision became gradually lost in the left eye, 
while colour vision was impaired in the right ; hearing Was 
. diminished i in theleft ear, and taste and smell were impaired. 
Visual hallucinations were the prominent feature. 

The tumour in this case is described. as having arisen 
from the knee of the corpus callosum, and pressed down- 
wards on the optic nerves a8 well as on the uncinate gyn. 

It would thus appear ‘that the interference with 'vision 
was due to direct damage to the nerves, and not to injury of 
optic radiations or cortical visual centre. 

The reflexes do not, call for special comment, except that 
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there seems rather less tendency to increased tendon 
reflexes in the paretic limbs than might be expected with 
spastic hemiplegia. In only two cases were the knee-jerks 
found increased on the paralysed side, and the only 
occurrence of ankle clonus seems to have been what was 
found in my case just after a fit. 

The pupil reflexes seem to have been normal, except in 
Oliver's case, of pressure on the optic nerves. 

The cranial nerves almost invariably escaped; the only 
change noted being inequality of the pupils in three cases— . 
including that of Oliver. But this inequality, as is well 
known, may be produced by pressure on the cortex, without 
involvement of the nerves at the base of the brain. 

The duration of symptoms of disease varied from five 
weeks to three years. 

Death occurred in five cases from gradual coma, usually 
associated with pyrexia; in two .cases from multiple 
hemorrhages, in two from pulmonary complications, and in 
two the end was sudden but of unexplained mechanism. 


Diagnostic Conclusions. 

From this analysis ıt appears doubtful whether a positive 
diagnosis of tumour of the corpus callosum can ever be 
made. The symptoms may closely resemble those not only 
of tumours of the central ganglia, centrum ovale, or frontal 
lobes, but also those of softening from thrombosis of the 
Sylvian artery and those of general paralysis of the insane 
and of other forms of insanity. 

It appears that a tumour in this position can exist for 
long and attain considerable size without producing marked 
pressure symptoms. The tumour symptoms are generally 
slight. Paralysis may follow the invasion of a hemisphere 
by the growth, and usually takes the form of hemiplegia 
with rigidity, and is associated with little or no anesthesia. 
The leg tends to be affected more than the arm, and the 
arm than the face. Occasionally the opposite limbs may 
share in the weakness, and then the diagnosis is greatly 
facilitated, as only cerebral softening, multiple tumours, or 
growths in the pons or medulla would be hkely to produce 
the same combination. 
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` Karly and marked mental.degeneration would appear to 
be-a characteristic: symptom. The cranial nerves are not 
‘affected: ‘Convulsiohs may or may not be. present,. but are 
of little localising value. Vertigo and ataxy are absent. 
' To sum up, & tumour of the corpus callosum m 
diagnosed as probable when there are present :— 

(1) Gradual but’ marked mental change,in more acute 
cases: taking Ње ‘form of increasing stupor, in the more 
chronic appearing as insanity with чыдын, irritability, and 
, maniacal outbursts. 

(2) Moderate development of tumour symptoms (head- - 


`+ ache, optic neuritis, vomiting). 


(8) Hemiparesis with rigidity, with or without slight, 
hemi-anwsthesia, and with or without convulsions. 
If the opposite limbs are also slightly affected, the 
diagnosis i is strengthened. “ f 
(4) Or conyulsions. without panei spasms being 
bilateral, but more intense on one side. 
(5) Integrity of: ‘the cranial. nerves. | 
(6). Little or no change in the tendon reflexes. 
27, This group ‘of symptoms may, however, obviously be pro- 
duced by other cerebral affections, and it is only when the 
' paresis or spasms affect to some extent both sides, without 
other. evidence of a multiple lesion, that any degree of ; 


certainty can be кошой. 5 


Relation of Sumon to Function of Corpus Callosum. 


‘Our knowledge of the anatomical and functional relations 
of the corpus callosum is-at present so slight that but few 
‘conclusions can be drawn as to the dependence of the above 
described symptoms upon the lesion of that structure. 

Koranyit has shown that'section of the corpus callosum 
of dogs produces no permanent paralysis or'notable dis- 
‘turbance, though convulsions of the whole body may at 
times'occur. Iam not aware that these’ ‘experiments have 
been repeated on monkeys. Beyeral instances of its com- 
plete absence in man have beeh recorded, in ,Which the 


\ 


? Pfliger's Archiv, Bà. змн, 
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symptoms during life presented considerable variations. 
Thus Sir James Paget! found this body absent in a patient 
“ not remarkable for any excellence or great defect of mind.” 
Langdon Down,’ in the brain of ап idiot who could: walk 
and run and say a few words, found absence of the corpus 
callosum, body of the fornix, and the’ soft commissure. 
Dunn? found no corpus callosum but an otherwise well- 
developed brain in the body of a man of whom there was rio. 
` probability that he had beén,an idiot. In this case the. 
` body of the fornix was also absent. | ' 

- Dr. Alexander Bruce‘ has given в full account of a case 
of his own, in which the corpus callosum was absent without. 
‚ marked mental defect, and has also made a careful digest 
of fifteen other cases of complete absence of this body, as 
well as others in which it was primarily defective and others · 
in which its absence was apparently sécondary to other 
‘cerebral lesions. The study of these cases ‘leads to thé 
conclusion that absence of the corpus callosum alone need, 
.not cause mental or bodily disorder, but that such are due 
to other associated brain defects. - Dr. Bruce points out that 
the recorded facts lend no support to the anatomical and 
physiological doctrine of Meynert, that this structure co- 
; ordinates corresponding convolutions ‘in the two hemi- 
` spheres, and that, in fact, this view is purely theoretical. 
So far as I know, the only experiments giving positive | 
resulis ón the function of the corpus callosum are those. 
above referred to of Mott and Scháfer These clearly 
Show that impulses may iravel along the fibres of this 
body up to cells of the Rolandic convolutions, and excite 
these cells to liberate motor currents downwards. But 
they do not show with what structures these fibres are con-' 
“nected at the.end distal from the Rolandic cells. Dr. Mott? 
has, however, in his report on this ‘work to ‘the’ British 
Medical Association, given a diagram in which this distal | 
end terminates in a ramification over а corresponding 
`3 Med. Ohi. Trans., vol. xxix. * Med. Ohi. Trans.; vol. xliv. - 

3 Guys Hospital Reports, vol. xlvi., 1889. * Bears, July, 1889. 

* Ibid. 1890, p. 174. | * Brit. Med. Journal, May 17, 1890. 
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“ motor" cell in the opposite hemisphere—an arrangement 
which apparently depends merely on Meynert's theory. 

If we seek information from the study of secondary de- 
generation, we find from the experiments of Sherrington! 
that lesions of the cortex, not only of the cord area, but of 
areas anterior, posterior and lateral to it, are followed by a 
degeneration of scattered fibres in the opposite hemisphere, 
their distribution not being further indicated. In Boyce’s? 
experiments, after the removal of the whole of one cerebral 
hemisphere of a cat, degenerate fibres were traced across the 
corpus callosum into the other hemisphere which tend to turn 
upwards. Neither of these series of experiments teaches us 
the nutritive centre of the bulk of the callosal fibres, the 
normal direction of impulses along them, or their actual 
anatomical relations to the cortical cells. According to 
Mott's diagram, a callosal fibre is a process of a edrtical cell 
in one hemisphere, ending in a dendron over a cortical cell 
in the other hemisphere; but the actual facts at our disposal 
give us no exact information as to one end of the fibre or 
the other. The comparatively small number and scattered 
distribution of fibres which degenerate after even extensive 
experimental lesions of the cortex, is in agreement with what 
is found in human brains after softening of the Rolandic 
cortex, where little or no degeneration has been traced 
across the corpus callosum, but is hardly compatible with 
the view that most of these fibres are processes of cortical 
cells.? 

The alternative view, therefore, presents itself that some, 
at least, of the callosal fibres have their nutritive centre 
below the cortex. The case of tumour of the corpus cal- 
losum recorded by Berkley, appears to lend support to this 


! Journ of Physiol., vol. x. 
* Brit. Med Journ., Sept. 28, 1898. 


з I have cut sections of the whole of the corpus callosum from а саве of 
hemiplegia of two years’ duration, ın which there was marked softening of the 
left Rolandic area due to arterial thrombosis. Though there was well-marked 
descending degeneration in the left internal capsule and the crossed pyramidal 
tract of the cord, readily visible to the naked eye, in the corpus callosum one 
could only distinguish microscopically, in sections stained by Weigert's 
method, a few scattered degenerate fibres. 


+ 


ч 
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view. Here a small growth Пай most of the bis just 
‘behind the genu; the degeneration could be traced into the 
frontal lobes, and there was marked waating of the frontal 
convolutions. One may-conceive that, as in amyotrophic 
lateral sclerosis, the cells of the anterior cornu degenerate - 
after destruction of the terminal ramifications of the pyra- 
midal fibres, so the cells of the frontal cortex shrink after * * 
_ atrophy of fibres of the corpus callosum. de 
These considerations lead us to the views of Hamin. 
which. have been - -expounded in a number of ‘papers for 
several years, but which appear to have met with but little 
acceptance. Using the anatomical method; Hamilton ar- 
rived at the conclusion that the callosal fibres are not 
commissural for corresponding parts of the hemispheres, but 
that, starting from the cortex on one side they ‘cross to tHe 
other hemisphere, arch down into the anterior limb of the: U 
inner capsule, and.to some extent into the outer capsule, 
and end, for the most part, in the optic thalamus, in the 


‘cells of which they may possibly -Have their nutritive centre: - 


The tracing of the path of fibres.in the centrum ovale by 
the anatomical method alone is undoubtedly в task of great 
difficulty. It is quite possible, therefore, that, as Bruce 
suggests, some of Hamilton's arched “ callosal ” fibres may 
: réally descend from the gyrus fornicatus and not from the 
corpus callosum, but the evidence adduced by Hamilton. 


- appears too strong to be completely set aside.: If callosal 


fibres have their trophic cells in the thalamus, then. destruc- 
tion of the corpus callosum need not lead to. atrophy of the — 
‘internal capsule,.as has been argued against Hamilton by | 
Bruce. ‘The degenerations found in Berkley’ 8 case might, 
howeyer, naturally. follow. The most serious: argument 
against the doctrine of Hamilton: appears to be the state- 
ment (made by Bruce) that in the human infant up to three : 
months the callosal system is’ non-medullated, while “almost 
the whole of both limbs of the internal capsule are medul- 
lated." Hamilton, however, speaks of the arching down- 
wards of the corpus callosum as being very well seen in the 


1 Prod. Hog. Soc., 1804; ‘Journ. of Anak and Ptol, 1888; “Text-book ` 
of Patholoj ‚ 1894. [See also BRAIN, vol. vid. (1886), p. 145, and Beevor's 


e criticism, ibid., p. 9TT.] 
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four months human embryo. He also found the callosal 
arch naturally dissected out in a porencephalic brain. 
Finally, in the brains of certain lower mammalia, such as the 
armadillo, the corpus callosum has been figured by Rabl- 
Ruckhard as turning downwards into the inner and outer 
capsules. 

"" ‘Hamilton’s anatomical views, therefore, cannot be said 
to be overthrown, but on the contrary, have some amount of 
probability. 

The stimulation experiments of Schäfer and Mott are in 
harmony with them. We may thus consider some of the 
fibres of the corpus callosum as a part of the afferent 
system, as conducting impulses upward, and those fibres 
which go to the Rolandic area may be looked upon as the 
afferent part of the kinwsthetic mechanism of cells and 
fibres. Those fibres which are connected with the frontal 


, and occipital lobes, on the other hand, may conduct some of 


the stream of afferent impulses which excite perceptive and 
ideational cerebral processes. There are many grounds for 
considering the optic thalamus as one of the halting-places 
of sensory impulses. 'Тһе specialised senses, such as touch 
&nd sight, are known not to travel by the anterior limb of 
the internal capsule on their way to the cortex, but their 
impulses form but a comparatively small proportion of the 
multitude that stream upward. The path by which currents 
from the cerebellum travel from the basal ganglia to the 
cortex, the paths of afferent impulses from the viscera and 
the muscles, and of the vague tactile sense which is often 
lost when the “ motor" cortex is destroyed, may lie among 
these callosal fibres. The results of degeneration experiments 
make it further probable that these fibres do not actually 
join the cells of the cortex, but probably end in а ramification 
among the processes of those cells, as it is supposed do the 
pyramidal fibres of the cord with the protoplasmic processes 
of the cells of the anterior cornua. 

Such a view of the structure and function of the corpus 
callosum is in harmony with the facts observed in cases of 
disease of that organ. A disordered sensorium is a prime 
condition of mental aberration ; upon the regulated stream 


546 ORIGINAL ARTICLES AND OLINICAL OASES. 


of gub-conscious i impressions depends the order of conscious 
processes.’ A tumour in the corpus callosum on this theory 
will now diminish, now increase to violence the force of this 
stream, and dementia or mahia ensues.. If thelesion irritate - 
also those fibres ascending to the cells of the.Rolandic or 
‚ “cord” area of the cortex, violent action of those cells is . 
‘produced and convulsions ensue. What happens when the. - 
growth: destroys these fibres without involving the hemi- 
: apheres as well is rather uncertain. Possibly some of the, 
. paresis observed may be thus caused; but Koranyi’s experi- 
ments seem to show that in dogs, at least, the functional , 
activity of the cells does not entirely depend on the integrity 
of these fibres, and in the reported cases of brain disease there 
has usually been too much involvement of the white sub- 
stance of the hemispheres to allow of making deductions on 
this point. Experiments on monkeys are desirable to throw 
“light on this point. One would expect to find after section 
_of the corpus callosum in the monkey, some. paresis and 
affection of the muscular sense, which wouldiprobably. be, ' 
"however, only temporary. Experiments ‘are also needed to 
study the degenerations re on destruction of ane 
optic thalamus. 
Pathological observations have so far thrown but little | 
light on the relations of the optic thalamus to the cortex ог. 
- to the corpus, callosum. Though hyperemia and .small 
hemorrhages have been often noticed in the thalami in ` 
cases of chorea, yet it is not certain that they are more 
abundant there than in other parts of the central nérvous . 
systém. Hammond, in his original description of athetosis, 
attributed this disorder to в sclerosis of the corpus striatum 
„and optic thalamus, and Charcot! found the posterior parts 
of the optic thalamus and corpus striatum affected in three , 
cases of post-hemiplegic choreoid spasms; but the latter- 
goes on to say that he has “ often and often seen the optic 
thalamus and lenticular nucleus affected in their several. ’ 
- parts with the- most varied lesions and not the slightest . 
‘trace of ‘choreic' movements resulting.” In опө ‘case of 
2 Lectures, (Syd. Soo., second series.) | 
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“© pré-hemiplegic | chorea,” Charcot found a small hemorrhage 
in the postérior half of the: ‘optic thalamus. 

"Dr. Gowers! has recorded '& case of right hemiplegia, 2 
recoveréd from: in three months but followed by ataxy of > 
` the right &rm, in which the only brain lesion found was & 
‘cicatrix in the left optic thalamus. . 

In this case, às in the last quoted one of Chavsok it 
. appears probable that the lesion in the thalamus disturbed 
the adjacent motor fibres in the internal capsule. If the 
.symptoms were produced by disturbance of afferent im- 
pulses, these cases indicate that early thalamus is chiefly 
connected with the, cortex of its own side of the brain, and 
- not, as it should be on Hamilton's theory, with the opposite 
hemisphere. At апу rate the very interesting cage of Dr. 
Gowers lends no support to Prof. Hamilton’s view. 

It ig much to be desired that in any future case of a 
Similar nature, a careful histological study of fibres both 
above and below the thalamus should be made. | 

. It is certainly remarkable that so little ETTA 
‘should cross һе corpus callosum in cases of even old and 
extensive destruction of the “ motor" cortex; but it is by 
no means ав yet proved that the nutritive centre of its fibres 
is below. Probably it will be found that the fibres forming 


Е ths stracone are of mixed origin, and function. 





` Ровтвовірт. 
. Bince the above paper was written, another case has been 
reported by Francis and Starr in the American Journal of the 
Medical Sciences, June, 1896. 

The patient was a womdn aged 45. The duration of the case 
was fifteen months. During the first nine months the only 
symptoms were four attacks of ‘general epileptiform convulsions. 
At the tenth month there was vomiting for a week, and after this 
progressive mental and physical exhaustion set in. By the twelfth 
month there was great mental dulness, she was too weak-to sit 
up, was totally blind and had double optic neuritis. The head 
was persistently deviated to the right, the right pupil was dilated 


' 1 Med. СЪ. Trans., voL lix. ` ш 
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Tumour 8 iptoms. 
Name of, and| Duration of - 
Observer. Symptoms. | Headache, | vomiting. хоре: 















. Mental State. 


Gradual failure, 





Bnstowe | d 46| 14 weeks | The first | Absent Not 
wr ' stated 





8 toms drowsiness. No 

, ind excitement 
Bristowe | d 41| 5 weeks Moderate ` Absent Present Siow growing - Absent 

x р sar э por. 

: k 
` D NE ' ; А . 

Bristowe | d Б1| 19 weeks Absent '| Absent | Absent | Increasing drowsi- Absent, 
н m ness ` 


Glaeser | d 72| 9 weeks | Absent'| Absent? | ? ^ o’ Absent, 


Some loss of The first symptone 





Glaeser '| 9 80| {9waeks | Slight | Absent | ? 





memory Tepeated, at firs 
, І general then left 
: sided, but hear 
А А ` turned to right 
. Glaeser | 9 60| 4 months | Severe at | Frequent | Present |Irritability, grad - Absent 
i times s failure, delirious ; Я 
шапів 
Berkley | d 45| Someyears | Absent | Absent | Absent | Insanity, mono- |. ‘Absent 
mania the only E 
Oliver 9 48| 8 years Absent Absent Absent , 


un 








‘| Severe at | Occasion- Present tability, mania.|Marly and frequen 


Ransom 9 94| '9 years 
, after-) ally after 











wards & flt head 

absent turned to left 
Bruns ' d 77 2 years Absent 
Bruns d 49| 8months Dementia,’ irrita- , Absent Г 


bility, symptoms 
suggesting general 
paralysis of the 

insane . | 









Motor Power. 


Wight . hemi- 
paresis 


Right hemi- 
molegia, with 
rigidity, 
aphasia 


„eft emi-pare- 
sis, but right 
lambs also 

' weak 


Rigidity and 
weakness of 
Megs, more of 
left 
Left bemiple- 
аша, but fre. 
quent spasms 
of paralysed 
lambs 
judden paresis 
of right leg, 
~ollowed by face 
and arm of 
same side 
Normal 


Normal 


Normal 


Right hemi- 

is with 
nigidity; face 
not involved 


No paralysis 
or spasm. 
Speech thick 














Sensation. Reflexes, Nerves, | Slode of Death. 
Slight failure of Right | Normal |Coma. Fever 
vision ? knee-jerk on day of 
inoreased death 
Slight right hemi- Right | Unequal | Coma, with 
anssthesia knee-jerk | pupils, fever for 
increased | varying | four days 
Normal Normal | Normal | Coma, with 
slight fever 
just before 
death 
Normal Normal | Normal |Bed-sore апа 
broncho- 
pneumonia 
Normal 2 Normal | Very sudden 
? ? Normal Coma 
Normal Normal | Normal | Сета of 
lung 


Amblyopia inlefteye;iNormslex-Norm&lex-| Gradual 


colour sense impaired| cept left |ceptfor left coma 
in right, smell lost; pupıl im- | pupil 
taste impaired. Hear-| mobile to 
ing impaired in left e light 
Normal ‘Normal ex-| Normal Sudden 
cept after 
a fit 
Partial analgesia on | Normel | Normal Oerebral 
nght arm and leg hemorrhage 
Absent Normal | Unequal | Cerebral 


pupils | hemorrhage 








Post-mortem Exanunation 





Tumour involving nearly 
whole of corpus callosum 
and reaching to left ın- 
ternal capsule 


Growth in anterior half of ' 


corpus callosum spreading 
into corresponding part of 
hemispheres, more into 
left, internal capsules free 

Sarcoma on anterior $ of 
corpus callosum and fornix 
and invading each centrum 
ovale above corpus stria- 
tum, slightly more exten- 
sive on right side 

Tumour = small apple, in 
genu of corpus osum 
invading white substance 
of hemispheres 

Large tumour of corpus 
callosum growing far into 
right hemisphere 


Tumour of hinder end of 
corpus callosum growing 
very slightly nto right and 
rather more into left hemi- 
sphere 

Tumour = fllbert just be- 
hind genu of corpus callo- 
sum. Wasting of frontal 
lobes 

Tumour of genu corpus 
callosum passing on un- 
cinate gym, and down- 
wards on optic nerves 


Tumour = Tangerine orange 
growing from middle of cor- 
pus callosum and pressing 
on hemispheres slightly 

Ghogarcoma, 8 em. long, just 
in front of splenium, bulg- 
ing slightly into nght pre- 
cuneate lobule, and rather 
more into left contral con- 
volutions; gyrus fornica- 
tus free. Left optio thal- 
mus somewhat atrophied. 
Atheromatous arteries, 
hemorrhage in lateral 
ventricles; senile atrophy 
of cortex 

Tumour of splemum infil- 
trating both precuneate 
lobules and growing into 
posterior cornus of lateral 
ventricles. Also growths 
in right temporal lobe, 
nght Island of Red, and 
right optic thalamus Mul. 
tiple capiülery bæmor- 
rhages ' 


as in each the lesion of the corpus callosum was but а part of more extensive disonse. 
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and there was right internal. strabismus. There was no other 
‘paralysis and no affection of general sensation. The knee-jerks 
were normal. Headache was throughout slight. Increasing 
stupor led to death. ' 

At the autopsy wás, tii a large iio -B&rcoma rising from the 
anterior knee of the corpus callosum and infiltrating, the greater 


part of each frontal lobe. Ii did not appear to.compress the optic — 


' chiasma. 

Tt will be noted that this case differs from not of the others 
in the affection of ocular nerves. 

Although it apparently grew from the corpus callosum; its 
subsequent extension makes it more correctly spoken of as a 
tumour of the frontal lobes. 


Ф 


^ MULTIPLE TUMOURS OF. THE BRAIN; FIBRO- 
. CYSTOMA OF PONS AND CEREBELLUM AND 
MULTIPLE FIBRO-PSAMMOMATA OF DURA, 
PIA-ARACHNOID AND CORTEX CEREBRI. 


-BY Е. W. LANGDON, M.D. 


Neuro to the Cincinnati Hospital, and to the Ophthalmic Hospital of 
Сиюййан. , 


І saw Miss X., aged 32, brunette, by request of Dr. W. О. 
Smith on January 15, 1895. Her father and mother were living 
„at advanced age and in good health. Two brothers and two 
sisters, all of adult age, were living and in excellent health. Two 
sisters died in infancy; cause unknown. No history of nervous 
disease or of tumours anywhere i in the family. 
Personal History.—Patient is one of twins, both girls. Bhe 
has had measles and perhaps other children's diseases, otherwise 
'enjoying good health until seven years ago, when she experienced 
a severe attack described as “ cholera morbus." · Was sick several. 
days at this time and since then has had more ої less ill-health, 
described as “nervous trouble," for which she has consulted . 
‚ various physicians. In November, 1890, she consulted Dr. 8. C. 
Ayres, to whom we are indebted for the following notes: “ I first 
, saw Miss , in November, 1890, She was deaf in both ears. 
It seemed to be а саве of chronic aural catarrh. » There was no 
obstruction of the Eustachian tubes and-but little alteration in the 
appearance of the drum membrané. Treatment did not relieve 
her and was not continued long. She had at this time sick head- 
aches. І examined her refraction and found that she had com- 
pound hypermetropic astigmatism in both eyes, and gave her 
` correcting lenses; her vision was perfect. On February 27, 
1892, I saw her in consultation with Dr. Zenner on account of в 
marked papillitis of both eyes. Her vision was 0:9, right, and 
077, léft. Two days later I saw her'again, and then there was a 
remarkable and unusual phenomenon in the right eye. In looking 
at the test card, vision would drop from 0-7 to 0-4 and then ina ~ 
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moment or two rise to 0-7 again. - I watched this change for some, 
time while she remained’ in my office. No such. change was 

present in the left eye. А perimetric examination showed that 

the upper part of the field of vision was contracted and also the 

field for red. . I did not.see her again until January 28, 1895 ; 

she was then suffering so much pain that I could’ not test her 

accurately, but I found that her central vision wag normal as she 

could read fine print with either eye. -I found, however, that ` 
there was paresis of the Н киш with diplopia on the 

right side.” 

Patient states btc 15, 1895) that she had within a few 
months past, several attdcks of vertigo and vomiting, apparently 
brought ор by'sudden movements, as turning in bed, &e. Says , 
‘phe feels nausea before vomiting. Also complains of numbness of 
left extremities and left side of body. 
| Clinical History.—Patient in bed, but ‘has-been up and about 

room more or less daily. Decubitus dorsal. Temperature under ` 
tongue 99:4? F 

"Nervous System. — Mental state normal; | memory excelleni; 
patient converses and writes with intelligence, and dianifélte 
much interest in her own case. Speech somewhat slow but 
unhesitating and correct; Handwriting steady, uniform and 
legible; letters well formed, words correctly spelled and sentences, 
properly constructed. . 

„Sensory Symptoms.—BShe саан of a Р sense of 
fatigue and excruciating paroxysmal pains in the head, chiefly - 
' in right parietal and occipital regions, from which she derives 
relief by assuming an opisthotonie posture (resting head: on 
vertex). Examination also reveals hyperssthesia of the séalp 
over the right frontal, parietal and occipital regions. ` Tactile 
parmsthesia of slight degree over left face, body and extremities. 

Vision:. Pupils moderately dilated, responsive to light. 
‘Patient complains of double vision at times, but reads and 
writes without apparent difficulty. (See previous report.) 

‘Hearing markedly impaired on both sides, 'practically absent 
on left. (See also previous report). 

. Taste and smell not tested, but no deficiency or perversion ‘noted 
by patient. | ' 

Motor Symptoms.—Left hemiparesis: of face and limbs present, 
and patient says she tends to turn toward left side in walking. 
Tongue protruded in median line. Latér observations (within a , 
' month) by Drs. P. 8. Conner and W. О. Smith, record а marked ` 
deviation to left, which disappeared within a few days to return 
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later. During the last few days of life, marked symptoms of 
bulbar paralysis developed—as evidenced by great difficulty in 
swallowing and articulation. 

Patellar and olecranon reflexes not notably altered. 

Heart sounds weakened, no bruit detected. Pulse 84 to 90, 
soft, quick stroke. 

The other systems were normal, and urinary analysis showed 
no abnormal constituent. 


The salient features of the case at the time of my first 
and only visit (thirty-nine days before death) were :— Violent 
paroxysmal pains in head, hyperwsthesia over right side of 
scalp, diplopia, bi-lateral deafness, left hemiparesis and 
vomiting with ‘nausea, added to which were the optic 
neuritis and abducens paralysis, noted by Drs. Zenner and 
Ayres. Upon these I based my opinion of a tumour at the 
base of the brain, probably pressing on the pons varolii and 
involving the fourth, fifth, seventh and eighth nerves or their 
nuclei. From these symptoms, especially the left hemi- 
paresis, I supposed that the growth was in the upper half of 
the pons on the right side, whereas its actual situation dis- 
covered after death was over the lower half and left side. 

It was plain that no one cortical lesion would account for 

-all the symptoms presented ; and the absence of convulsions, 
monoplégia or mental impairment excluded, to my view, an 
extensive or multiple cortical involvement. Further, the 
evidence pointed to disturbance of the right fourth and sixth 
nerves (or their inter-communications) to the right fifth, left 
seventh and both eighth nerves also; and only in the region 
of the pons was this possible to occur from a,single lesion, 
without loss of consciousness. 

The vomiting and rotatory gait would naturally point to 
the cerebellum, but might easily be accounted for by irrita- 
tion of its peduncles by a growth in the pons. 

Report of Autopsy, February 28, 1895, at four o’clock, 
p.m., five days after death. 

Body well preserved ; no embalming fluid or other pre- 
servation used. Rigor mortis present to a slight degree. 
The head only was examined. Calvarium removed in the 
usual manner. Dural outlines and general consistence of 
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-brain normal. Dural vessels markedly hyperemic, the larger 
meningeal trunks standing out as prominent dark blue cords. 
Cortical veins appear through dura fuller and more distinct 
than normal. 

i The lower border of falx cerebri at a point 6 cm. 
- posterior to the crista galli contained an ovoid neoplasm, the 
size of a kidney bean, enclosed within the layers of the falx; 
the left layer, however, had undergone absorption, so that the 
fibrous capsule was deficient over the central two-thirds of ' 
‘the growth on the left side. Immediately posterior to this : 
. growth the falx in the region of the inferior longitudinal 
. sinus, for the space of 25 mm. ‘longitudinally by 5 mm. 
vertivally, presented a recticular or cribiform ‘appearance 

apparently the result of imperfect development or absorp- . 
tion; but this bore no direct relation to the growih men- 
tioned, йог to any other. 
.. A second neoplasm, half the size of the first, of slew 
appearance but more flattened, was situated at the superior · 
' , margin of the falx, slightly posterior to the first mentioned 
growth, with which it was connected by a narrow isthmus. , 
. Three similar growths, also more flattened than the first 
' ‘projected from the inner surface of the dura of the convexity 
over the posterior extremities of the first and second frontal 
:convolütions. These measured respectively З mm., 6 mm., 
and 20 mm., in greatest extent and from 2 to 3 mm. in 
thickness. A sixth neoplasm, ovoid in form and thé size of 
a large kidnéy bean, projected from the under &urface of the 
dura—but still enclosed between its layers—immediately to 
. .the right of the great longitudinal sinus, which it did'not . 
invade. This growth dccupied а position nearly correspond- 
ing with the upper extremity of the Rolandic fissure. 

A seventh growth, also the size of a kidney bean, was 
enclosed in the meshes of the pia, just anterior to the lamina 
cinerea, where it bridged the great longitudinal fissure and | 
penetrated slightly the cortex of both frontal lobes (gyri 
recti). 

The eighth and principal tumour (fig. 1) came: into view 
on dividing the tentorial attachment to the petrous margin. . 

_ Its anterior extremity, the size of the end of the little finger, 


s 





Fic. 2. 


A section of solid portion of main tumour (No. 8 in report). x 320. 
Photo-micrograph by Dr. M. H. Fletcher. 





Fia. 3. 


Section of tumour from falx cerebri (No. 1 in report) showing concentric 
laminated nodule near centre of field. х 320.  Photo-micrograph by Dr. 
M. Я. Fletcher. 
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projected from ‘the under surface of the. pons on the left 
side. 
Ав the entire Dinon came fiis view, it was.seen to be a, 
firm, irregularly nodular, yellowish, encapsulated mass, in 
bulk about equal : to ап English walnut, but more flattened 
and irregular in form: —. 

This. growth involved the left lateral half of the pontine 
surface—for its posterior two-thirds—and also extended out- 
. ward and posteriorly; invading the antero-lateral margin of | 
‘the left cerebellar hemisphere. Extending still further in 
the same direction, this, solid portion of the growth was · 
continuous with a cystic portion, thin-walled, evidently com- ` 
posed of pia and arachnoid, and containing about half an 
ounce of clear, amber-coloured, somewhat viscid fluid; a, 
' small portion of this fluid was decidedly gelatinous in con- 
sistency. The left cerebellar hemisphere, where compressed 
between the. growth. and the tentorium was softened and 
semi-diffluent. =‘. | 

The left half of the pons- “(its реш wo-thirda) { was ` 
compressed and atrophied Бу the growth to about one-half 

its normal lateral extent (on its inferior surface) and the pons 
as a whole was displaced to the right. Е 
. The left, flocculus was distorted, flattened and continuous 
, With the under surface of the growth. ` - 

The considerable segment of the-left сий hemisphere 
that was atrophied and absorbed or softened by the pressure, 
amounted perhaps to ere foun of the total bulk of, this 

. hemisphere. 

Except: as described the external appearance of ‘he cere- · 
bellum was normal. ' 

The cranial nerves in apparent. relation with the growth, ži 
were the left fifth which deeply grooved its.anterior (superior) 
surtace for a distance of 11 mm., and apparently terminated ' 
in the tumour substance, ав a yellowish, moderately firm, 
mixed mass of gelatinous substance and nerve fibres. 
Tracing the nerve anteriorly from the growth it passed a8 

. & similar bundle of mixed gelatinous. and normal nerve 

‘fibres, to the Gasserian ganglion, beyond which the fibres and’. 
divisions appeared normal. The above described conditions 5. 
involved' both ома of the left fifth nerve. | 
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The left sixth nerve, somewhat displaced mesially at its 
origin by lateral pressure on the pons above referred to, 
passed forward in the groove formed at the junotion of the 
pons and the neoplasm. It was normal in appearance and 
not invaded by the growth. 

The left seventh and eighth nerves were not visible at 
their usual superficial origin since this was occupied by the 
growth, which is here apparently continuous with the pons 
and oblongata substance. 

Two rounded stumps are apparent on the surface of 
growth corresponding to their usual course, from which the 
nerves have probably been torn in removing the specimen. 
(See fig. 1.) 

The ninth, tenth and eleventh nerves emerged normally, 
traversed the under surface of the growth for 20 mm.‘and 
partly entered its substance, a few fibres, mainly of the tenth 
nerve traversing the growth, emerging laterally and con- 
tinuing their course towards the jugular foramen. 

The remaining fibres, by far the larger bulk of these 
nerves, had softened and disappeared upon reaching the 
growth ; and in this immediate region of disappearance of 
nerve fibres the surface of the growth is broken into miliary 
nodules, perhaps a hundred in number. 

The left twelfth nerve emerged normally ana was not 
directly compromised by the growth, but was probably 
subject to mechanical pressure at times during life. 

The left anterior inferior cerebellar artery, as shown in 
fig. 1, traversed the lower surface of the growth for 19 mm., 
penetrated its substance for 18 mm., and emerged to resume 
its normal distribution, apparently not infiltrated or com- 
promised in any manner by its intimate connection with the 
tumour. On section the cerebral cortex and alba were of 
normal appearance and consistence. The lateral ventricles 
were markedly dilated, their anterior and posterior cornua 
readily admitting three fingers; choroid plexuses fringed 
with numerous clear round cystic dilatations, miliary in size, 
containing a pellucid fluid. 

A brief analysis of the symptoms in the light afforded by 
the autopsy, may be of interest from the standpoint of , 
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localisation of functiont At. the outset, our attention is 
naturally directed to the relationship, if any, between the 


^ supposed attack of “© cholera morbus” seven years previous 


to death and the pathological process in the brain. Was thé 
attack of vomiting and diarrhea to be looked upon as beitig 
in any sense an ætiòlogical factor in the disease? Or was it 


. symptomatic of an early stage of the growth in the cere- 


bellar peduncles or the vagus nuclei and trunk? The latter 
would.seem the more probable explanation: to my mind. . 
, As regards the area of nervous substance involved, the 


_ Symptoms presented were less marked up to the last few 


days of life than might have been expected, having in view 
only the ordinary facts of localisation. These comparatively 
slight effects of so serious а lesion aré to be accounted ‘for 
probebly by the extremely gradual progress of the growth, 
allowing. time for a considerable degree of accommodative 
adjustment on the part of the tissues involved. This, how? : 
ever, eventually reached its limit, and hence the sudden 
development of merked bulbar symptoms toward the final 


‘end. `i 


The cranial nerves aud nuclei involved symptomatically 
correspond with the anatomical situation of the growth, as 
may be seen by our diagram (fig. 1), with the exception of the’ 


"fourth and fifth nerves. While ocular examination by Dr. 


Ayres revealed an apparent paralysis of the fourth, its trunk’ 


` was not directly involved in any part of its course. Hence ` 


the diplopia, which was the apparent result of its impair- 
ment, must probably be attributed to the involvement of the 
co-ordinating fibres (posterior longitudinal bundle) by which . 
harmony of action is brought about регез the nuclei of 
the third, fourth and sixth. i DE 

It will be noted that, though the fifth nerve was seriously : 
compromised in structure; some symptoms that might have 


: béen expected, viz., hyperssthesia, ansssthesia,-and- tropho- 


neuroses.of left face and its organs, with spasm, paresis or. 
paralysis ої muscles of mastication, did not occur, as suffi- 
cient fibres to’ carry on the function evidently escaped 


| degeneration. 


-We are also confronted by the ciues gymptom, in this 
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case, of right-sided hyperesthesia, over the forehead and 
scalp. Since the main trunk of the left fifth was the one 
apparently irritated by the growth, the hypermsthesia would 
naturally be expected to be referred to its terminal distribu- 
tion. The explanation of this apparent discrepancy in 
localisation may be due to the fact that the tumour by 
its pressure exerted from the left side toward the right may 
have pressed the right fifth nerve against the acute margin 
of the tentorial attachment to the petrous bone, and so given 
rise to the symptoms mentioned. 

The bi-lateral deafness, most marked on the left, was. 
evidently due to two factors: (1) The direct involvement of 
the left acoustic nerve by the growth; and (2) Pressure on 
the pons affecting the fibres from the right nuclei in their 
course toward the cortex, through the pons, crus and internal 
capsule. 

The absence of complete left facial paralysis (there being 
only paresis present) is explicable by- the fact that some 
fibres of the portio dura, though surrounded by the growth, 
maintained their power of conduction, as was also the case 
with the greater portion of the glosso-pharyngeal, vagus and 
accessorius up to the last few days of life. 

The left motor paresis was apparently due to pressure on 
pyramidal fibres after their crossing. 

It is evident, moreover, that a very limited lesion of the 
right upper half of pons (above the facial decussation) would 
produce practically the same motor symptoms as here pre- 
sented by our tumour in its lower left segment. 

[! In the discussion which followed the reading of this paper before the 
American Medical Association at Baltimore, May, 1895, Dr. Oharles K. 
Mills.and Dr. H. T. Patrick very pertinently directed attention to the fact 
that it was difficult, even with the specimen before us, to account for the 
motor and sensory paresis existing on the same side as the tumour, aince the 
latter was above both the motor and sensory decussations. It was this 
circumstance also which led me in the first instance (ante-mortem) to locate 
the lesion on the right side of pons. After а careful weighing of the matter 
in all its aspects, I have concluded that the only rational explanation, in the 
light of our present knowledge of the subject, is that the motor paresis and 
sensory paresthesia were due to а “ contre coup” effect, i.e., of pressure by the 
tumour of the right periphery of the medulla against the comparatively acute 
margin of the foramen magnum at а point above (before) the motor decussa- 
tion and also above (after) the sensory fy deeunsabiong, The left facit 
motor and sensory) symptoms, on the other d, are Picea ae accounted 


r by the direct involvement of the tri-facial and the portio dura by the 
tumour.—(L.)] ' * 
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Tt is ОУ of note that the vomiting, which решш 
zt ' chiefly’ or entirely upon sudden movement, was preceded by 
. a ` nausea, contrary to the rule in cerebellar vomiting. This 


* would perhaps indicate that the involvement of the vagus `` 


Pa trunk or its nuclei was the cause of the nausea and’ vomit- 

We may also note the' protrusion of the tongue to left 

side (left paralysis) and its apparent recovery within a few 

'- days. - If due.only to direct pressure of the solid growth a 

right-sided tumour pressing on upper half of pons would also. 

account for this symptom, by involvement of cortical tract 

to medulla. In this case, however, the symptom would 

have been permanent, whereas its sudden disappearance is 

* accounted for by fluid pressure on the hypoglossal trunk 

(shifting of fluid in cystic portion of growth). 

One more. symptom deserves mention. The patient 

à derived great relief from the severe intra-cranial pain by 

assuming в semi-opisthotonic position, resting head on vertex. : 

It is evident that by. this position the weight of 'super- 

imposed brain mass was removed in a measure from the 

‘growth, and especially: ‘from the left fifth nerve, which in the 

ordinary: ‘position’ of head was, compressed between the 

tumour and its solid backing of one and bone below, and 

the brain above. . 
Therapeutically, 1 Dr. Smith side me, the greatest relief 

` to pain was derived from antipyrine, its effécts being superior . 

even to morphine in this case, and without disagreeable T 

accompaniments. 2 


/ 


 ParHoLnocicAnL REPORT ON THE TUMOUBS. 
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BY AROH. I. CARSON, M.D. 
Curator to the Cincinnati Hospital. 


Microscopical Examination. 

‚ Two small pieces from different: peripheral portions of 
the main tumour (No. 8 in report) were examined. Both . 
specimens show practically the same. conditions; that is, 
„ fibroid material arranged irregularly in intercrossing fasciculi 
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and in some areas in whorls. One specimen was of quite 
close texture and not very vascular. There were present 
numerous small bodies which stained most deeply, round, 
oblong, and spindle-shaped; evidently nuclei of connective 
tissue cells and embryonal cells. 

The second specimen was of & much looser texture and 
more vascular. It showed similar nuclei, but very much 
fewer spindle-shaped ones. The fibres were not so frequently 
arranged in bundles, but were interwoven in all directions. 
The vessels, around which the fibres were arranged more 
or less concentrically, were filled with red blood cells. 
(Fig. 2.) | A 

From the examination of these specimens, from two 
different parts of the tumour, it is concluded that the growth 
is & fibroma. . ; 

There was also examined a small mass (tumour number 
one in report) ovoid in shape, measuring 10 mm. in length, 
7 mm. in width, and 4mm. in thickness, which was removed 
from about the centre of the falx cerebri. This mass under 
the microscope showed a highly cellular fibrous tissue, con- 
taining numerous concentrically arranged chalky concretions, 
the latter characteristic being evidenced in the cutting of the 
sections.’ It is concluded that this mass is a psammoma. 
(Fig. 3.) 


A CRITICAL STUDY OF А. РЕҮ ОЕ THE CHANGES 
` FOUND IN THE FIELDS OF VISION, TAKEN 


WHILST THE EYES ARE PLACED AT RIGHT . 


- ANGLES TO THEIR’ ORDINARY. POSITION. 


BY CHAS. A. OLIVER, A.M., M.D. 


. Atténding Surgeon to the Wills Eye" Hospital; Fellow of the College of 


Physwians of Philadelphia ; Member of the American and French 
Ophthalmological Societies. — ^ 

THE original suggestion as to this character of work Was 
kindly given to the writer by Dr. 8: Weir Mitchell, of this 
- city, in-the fall of 1893, during a personal conversation 
upon various matters pertaining to physiological optics, 
colour-vision, &c. Dr.. Mitchell desired to know why it 
was that ‘artists could obtain more vivid impressions of 
the colours of distant landscape whilst the head. was 
lowered into horizontal position. After hazarding, ав а 
part explanation of the reason, that a greater blood gupply 
was thus offered to the organ when, the head was held in 


combined colour values when refracted through another 
series of meridians of the dioptric apparatus, the writer 
concluded that а most interesting, and perhaps valuable, 


.Series of experiments upon the subject might be established 


amongst the abundant clinical material at hand, in-one or 
more of Щз public services, and, amongst his more intel- 
ligent private patients and his friends. 

Limiting the „present communication to those cases that 
gave full acuity of vision, had normal. fields of vision, and 
showed healthy eye-grounds, a great number of observations 


„ were made by both the writer and several of his most com-. ' 


.' , this way, and that there might be some difference in the . 
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petent friends and assistants.! In every instance, as far as 
practicable, the two series of experiments were performed 
under the same conditions. After the fields for white, 
yellow, blue, red, and green were gotten in the ordinary 
manner, the patient or subject was placed upon a table or 
a sofa, so that the temporal or outer side of his eye was 
situated either superiorly or inferiorly. When in one of 
these positions, either before the perimeter or the gauged 
blackboard, and by both natural and artificial light, the 
same order of field-taking was instituted and consummated 
in various ways. 

With the greatest precaution as to time of day, similar 
character of illumination for related experiments, and proper 
rest of the organ, the following observations were rendered 
sufficiently certain for publication. 

(1) Equal areas of the same colour held at equi-distant 
points around the fixation object, when the fields of vision 
are taken in their ordinary positions, are more deeply 
saturated and more intense in vividity when they are 
situated at the temporal side of the point of fixation ;° the 
relative positions of the order of brightness being tem- 
porally, inferiorly, nasally, and superiorly. 

(2) Unequal areas of the same colour held at equi- 
distant pomts around the fixation object show, when the 
fields are obtained in the ordinary manner, that the smallest 
colour areas are more distinctly visible and more deeply 
saturated to the temporal side of the point of fixation ; the 
relative position of the necessary increase in colour area, to 
give the same vividity as that seen to the temporal side, 
being inferiorly, nasally, and superiorly. 

(8) Equal areas of the same colour, studied during the 
method of ordinary field taking, are sooner perceived and 


1 The writer here acknowledges his indebtedness for valuable help in this 
work to Drs. William Zentmayer, William Oampbell-Posey, Frederick 
Krauss, Barton F. Potts, and Frank Savary Pearce. 


? In many cases yellow and blue were omitted. In a large number of 
private subjects, however, yellow and blue were tried sufficiently often to 
admit of their entrance into the series. 

з In some cases, the best point of excentric colour vision seemed slightly 
down and out from the point of macular fixation—4.e., just beneath and be- 
tween the fixation point and the physiological blind spot. e 
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are brighter in tint when they are approached from the 
temporal periphery to the fixation object, than they are 
when they are brought in from any other peripheral border 
of the colour field; the order of greatest distance from the 
point of fixation in the different parts of the fields before 
the colours are recognised and properly named as such, 
. being first, to the temporal side; secondly, to the inferior 
side; thirdly, to the nasal side; and fourthly, to the 
superior side! | 
(4) Unequal areas of the same colour approached to the 
fixation point from the various peripheral borders of the 
fields of vision taken during the ordinary method of field- 
taking, show that the smallest colour areas are sooner per- 
ceived and become more quickly saturated, when they are 
brought in from the temporal side; the inferior and nasal 
sides being the next respectively and the superior side 
the last. 
f= (5) In every instance where the fields of vision were ob- 
tained at right angles to the ordinary position, by placing 
the temporal field either superiorly or inferiorly, both equal 
and unequal areas of the same colour approached from the 
various peripheral borders of the fields of vision to the 
fixation point, show the same relative order of betterment 
of comparative sizes, positions, and saturations of tint, in 
that portion of the field which has been Кеш the tem- 
poral one.? 


Conclusion. 


Ав a logical deduction from these observations, and as а 
partial answer, at least, for the reason of the empirical 
method of dipping the head at right angles to its ordinary 
position, so frequently made use of by artists in order to 


1 When care was taken to see that equivalent amounts of light were ob- 
tained in all meridians, the relative shapes of the fields of vision were not 
changed whilst the fields were tried at various angles. 

2 In fact, numerous experiments made since, which have no direct bearing 
upon the exact title of this paper, and which, with other important and in-- 
teresting observations, will be reserved for a more extended communication, 
eed y show that this is true, no matter how the temporal field may be 

бей 
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obtain & better colour effect whilst observing a distant view, 
it seems most probable that the cause is, that by this plan, 
as it were, a stronger апа а more highly evolutionised 
series of sensory elements are made to receive natural im- 
pressions which, under ordinary circumstances, are received 
and recorded less vividly by a series of lower grade and less 
powerful structures. 


A CASE OF SYMPATHETIC PAIN: PAIN IN 
| FRONT OF THE CHEST INDUCED BY FRIC- 
TION OF THE FOREARM. 


BY T. K. MONRO, M.B., M.B., GLASGOW. 


"THE patient, who was a fireman, aged 44, consulted me . 
in the Spring of 1894, at the dispensary of the Royal In- 


firmary. On account of the curious nature of the case, I 


afterwards: called at his house, traced out the important. . 
areas on the surface of the body with pen and ink, and then `| 
photographed him. The accompanying illustration i$ taken ^: 


from the photograph. : 
The following are notes of the case (April, 1894) .— 


Patient complains of pains in his chest and right arm. Hoe" 


is disposed to attribute them.to a “cold” which he got 
three and а half months ago, while sweating profusely at 
his work.‘ (He had no cold in the head, however ; ‘and, 
indeed, apart from pain in the chest, no symptoms of cold 
' at all, so that his explanation is. unsatisfactory, and it will 


be seen hereafter that injury was a more probable cause.) 
Excepting an attack of fever last summer, he never had в. 


, day's sickness till his present illness began. The pain came 
- first into his right “shoulder,” at the back. It began sud- 


депу, whilst he was firing in the stokehole, and compelled’ 


him to stop work immediately.: The ship's surgeon told 
. him to lie on his back without turning. That pain has 
never left him since, though it varies in severity. It does 


not awake him at night, but it often prevents him from ^ 
- falling asleep. It is seated in an area (B—not seen in the: 
_efigure) on the right side of the back of |the chést, at about. · 
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the level of the seventh dorsal spine. It is rectangular in 
shape, and nearly square, measuring an inch or two each 
way. The most painful spot is at the centre, where there 
can be felt what seems to be a localised thickening of the 
rib, as if there had been a fracture or other local injury. 
The continuous pain in this area B is variously described as 
a “dead burning heat,” “ like red-hot sand or iron passing 
through the flesh,” or as if a knife were driving straight in. 
At first it extended up to the back of the head, but it does 
not do so now. It sometimes passed down to the small of 
the back, and then up again. 

On the right side of the chest, in front, there is an area 
(F—marked out in the figure), bounded laterally by a vertical 
line extending from the axilla down to the sixth rib or 
thereabouts. The mesial boundary of this area is about а 
couple of inches nearer the middle line, and just external to 
the right nipple. Below the right nipple there is a spot 
which is sometimes painful (indicated in the figure by a 
cross). In the area F, “ tearing pain ” is felt. Occasionally, 
but only in consequence of exertion, e.g., quick walking, or 
turning suddenly in bed, a momentary pain shoots across 
from this area towards the left side, about as far as, the 
vertical line of the left nipple. (In the figure, the vertical 
line on the left front indicates the limit towards the left 
beyond which this shooting pain does not pass; the 
horizontal line shows its usual level and direction.) The 
momentary shooting pain is generally followed by a feeling 
of "pins and needles," lasting for five or ten minutes, at a 
point just below the right nipple. 

A third painful area to be described (A) is on the pos- 
terior aspect of the right forearm (shown in the figure). 
Pain here is specially apt to be induced by pressure over the 
radio-humeral articulation. The area of pain extends 
sligatly higher than this, and includes the middle two 
(longitudinal) fourths of the dorsal aspect of the forearm ; 
it reaches as far as the four inner metacarpo-phalangeal 
articulations. The five digits, however, are free from pain. 
The surface A is about an inch broad at the middle of the 
forearm, which is itself two and a half inches in breadth at , 
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this part. A narrows at the wrist and widens again towards 
the bases of the fingers. When pain is induced at the 
“elbow-joint, it is always severe; it may be associated with 
slighter, but occasionally with quite as severe pain farther 
down the limb. About а month ago, the pain in the right 
elbow was so severe that the limb was practically useless. 
Bending the elbow causes severe “© cutting" pain just above 
the external condyle. Flexing the wrist also causes a 
slight, but not nearly so great pain at the elbow. The 
joints are never swollen. 

‘One of the most remarkable features of the case comes, 
now. A touch on any part of A (but not on any other part 
of the forearm) is felt in F (chiefly at its middle part), n 
addition to being felt in A. The converse is not the case. 
Firm pressure on A (if the region of the elbow be avoided) 
causes no pain in A, but causes severe “ tearing " pain in F 
(chiefly at its middle portion).  ; 

F is the only part of the trunk in which pain is induced 
by handling the arm. Rubbing the dorsum of the forearm . 
induces the pain in the chest; indeed, the patient seems to 
have first discovered this sympathetic pain on one occasion 
when he was washing his arms, about a month after the 
accident to be presently described. He says it is much 
worse when he uses cold than when he uses warm water for 
washing. 

Extension of the right wrist causes no pain at the elbow, 
but flexion of the fingers causes so much pain as to prevent 
him from gripping objects with his right hand. There ap- 
pears to be no tenderness of the nerve-trunks in the forearm. 

There are pains occasionally, but only for a second at a 
time, in the knees and ankles; these pains very seldom 
occur in the left knee, and are not so severe there as in the 
right knee. Apart from this, the left leg is perfectly well, 
&nd the left arm and left side of the trunk are healihy. 
There is no weakness of the legs ; the'ground feels naturally 
to the feet; the knee-jerks and the pupils ате: normal. 
There is no nystagmus, ataxy, headache, or vomiting. The 
bowels are regular. There is no tache cérébrale. The: 

. heart and lungs seem healthy, and there is no evidence of 





DESCRIPTION OF FIGURE. 


The area A is seen marked out by ink ou the baek of the right forearm and 
hand. A tattooed figure is seen on the upper arm. The area F is marked 
out on the right side of the chest, and a cross below the right nipple indicates 
one seat of pain. Friction or simple pressure over A causes pain in F. 
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aneurism. The pectoral muséle-fibres are more irritable 
when struck on the right than on the left side. There is 
no obvious atrophy of the “muscles in the right hand. ` 
Patient says he has never had rheumatism. He has had 
no cough or spit in the course of his illness, but he breathes 
cautiously, because a deep breath is apt to catch him in the 
right side. | 

His chest was extensively blistered by a doctor about 
four months ago. The blistered surface healed within a 
few weeks. One doctor told him he had “pleurisy,” an- 
other said “ dry pleurisy,” and a third said he had “ pleuro- 
dynia.” 

Careful i inquiry reveals facts that assist greatly in ex- 
plaining these curious symptoms. About eight days before 
patient became ill, he stepped upon an insecure plate in 
the engine room, and lost his footing. The result was that 
he struck his elbow (? À) against something which caused 
his elbow or fist to strike against his chest in front (? F); 
after which his body was twisted round so that his back 
(? B) knocked against a corner. He subsequently felt some 
soreness about B, but he did not think—at the time, at 
least-—that anything was broken. 

Patient states that for years, ?.e., since long before his 
illness began, he has sweated greatly, and particularly in 
bed, with his right-side only. This side, as he has noticed 
hundreds of times, will be soaking when the left is dry. He 
may find his right ear filled with perspiration. The right 
side perspires in this way all over, but he says that both 
sides sweat alike when he is at work. 

When a patient complains that rubbing his arm causes 
pain in his side, it is perhaps natural that the idea of 
allochiria, as described by Professor Obersteiner, or of 
allachesthesia, as described by Sir Grainger Stewart, 
should occur to the mind. This case, however, does not 
conform strictly to either of these types as originally por- 
trayed. At the same time, it must be remembered, different 
writers on allochiria have shown that one particular form 
of sensation (touch, pain, temperature, tickling, sight, 
hearing) may be affected by itself. If the present case i8. 

VOL. XVII. 37 


510 ORIGINAL ARTICLES AND CLINICAL CASES. 


allied to allachesthesia (rather than to allochina, where 
the sensation is referred to the opposite side of the body), 
pain is the form of sensation involved; for pressure or 
friction on the forearm, which is not such as to cause 
pain locally, causes it to be felt in front of the chest. 

On the more convenient hypothesis that the case is an 
example of sympathetic neuralgia, the nerve-connexions 
between the two parts become interesting and important. 
In normal individuals, the area A in the forearm is supplied 
by the lower external cutaneous branch of the musculo- 
spiral nerve and by the posterior branch of the musculo- 
cutaneous. As Ross has pointed out, the cutaneous nerve- 
supply of this region is homologous with that furnished in 
the trunk by the dorsal portion of each anterior primary 
division of a segmental spinal nerve, including, therefore, 
the lateral cutaneous nerves of the thorax. The figure 
shows that the area F on the surface of the chest must be 
almost entirely supplied by these lateral cutaneous branches. 
As the forearm, however, is innervated from the cervical 
cord, and the particular part of the chest-wall in question 
from the dorsal cord, at a considerably lower level, the 
special path of connexion between the chest and the forearm 
in this case is not very easy to comprehend. . 


001005 ands Abstracts. 


Entwurf zu einer physiologischen Erklärung der psychischen 
Erscheinungen. Von Dr. SIGMUND EXNER, 0.0. 
Professor der Physiologie und wirkl. Mitglied der kais, 
Akademie der Wissenschaften zu Wien. I. Theil. Mit 
63 Abbildungen. Leipzig und Wien. F. Deuticke. 
1894. Pp. viii., 380. 


Tas ‘ explanation” of a scientific phenomenon consists in 
the statement of the conditions under which it occurs. The 
psychologist explains a given mental process by analysing it 
into its simplest conscious constituents, and by referring these to 
their physiological substrate. An enumeration of the physio- 
logical conditions of states of mind is held to be essential by 
modern psychology: Wundt’s conception of “ physiological 
psychology ” is practically the same with Fechner’s idea of 
«t internal psychophysics.” : 

It is in this, the physiological sense, that the word '' explana- 
tion" is employed by Professor Exner. ‘ By an explanation of 
psychical phenomena I mean their reference to physiological 
processes in the central nervous system already familiar to us in 
other connections.” “ The problem which I have set myself is 
that of the reference of the most important psychical phenomena 
to differences of degree in the excitatory condition of nerves and 
nerve-centres, $.e., the reduction of all the [qualitative] variety of 
-consciousness to terms of quantity, and to the diversity in the 
central connections of nerves and centres which in all other 
respects are practically undifferentiated.” If the work arouses 
distrust at first sight by the number and prominence of “ un- 
proven, hypothetical propositions,” we must remember that 
principle, rather than detail, is at stake. It is enough to have 
shown that mental processes are capable of scientific treatment ; 
particular hypotheses may be looked upon with comparative 
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indifference. At the same time, the author realises the necessity ' 
of basing hypothesis, wherever, possible, upon a foundation of 
ascertained fact, and brings to his task of explanation the interest 
and experience of a quarter of a century. 

The book is_not written for thé general reader, but for those 


'who have mastered the elements of physiology or psychology. 


To students of -the latter science it makes a very special appeal. 
They are accustomed always’ to regard the psychical as primary, 
and the physiological as secondary : their analysis begins with 
the mental. ‘Professor Exner reverses this order, and passes 
from the nerve process to the correlated conscious process. 
Psychology, in his series of chapters, takes on a néw appearance :. 
he bégins with voluntary movement, and goes on to deal succes- 
sively with attention, sensation, perception, idea, and the pheno- ' 
mena of intelligence. A-second Part is to discuss more special. 


‘topics—the relations of the separate divisions of the central 
nervous system to the various mental functions. It is not to be 


expected for some years to come. 


Chapter I. is a preliminary exposition of the anatomy of the 
central nervous system. It is intended to assist psychological. 
readers in their understanding of the book, and is well adapted 
to its purpose. Though very greatly condensed, it is clear and 


_ simple in statement, and covers ds most important facts in ар. 


adequate way. 

Chapter II. gives the disease data and inferences (die 
physiologischen Grundphanomene) upon which subsequent theories- 
are based. The author says modestly that it “ contains nothing 
new.” But it has the great value—apart from its function as. 
the foundation of the whole work—of being the first attempt at: 
a general physiology of the central nervous system. It is un- 
doubtedly coloured to some extent by the thought of the purpose. 
to which it is to be put; but departures from established fact. 
are frankly termed hypothetical, and nowhere involve any con- ' 
iradietion.of physiological laws. The first of the five sections. 
deals with the conduction of excitation within the nerve. The- 
second discusses the central “ exchange " (Umsatz), “the trans- 
ference of a stimulus in the grey matter . . . from one known - 


~path to another path, of which the existence at least is known,” 


‘under the headings of reflex movement (reflex time, summation. ' 
of stimuli, the '*explosive" process in the reflex, theory. of 
conduction in the grey matter, the grey nuclei) and concomitant: 
sensations, Gases of the “transference of an excitation from one 
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. centripetal path: to another,” We may notice here that the 
“ganglion-cell is spoken of as “charged” and “ discharged ”; 
that fibre masses or ganglion-cells are ‘related according to 
the closeness of ‘their interconnection, anatomical or physio- 
logical ; and that the cerebral cortex: receives the name *' organ 
of consciousness.” The third’ treats of central inhibition (of 
motor and sensory impulses) ‘and facilitation (Bahnung). The 
latter concept seems destined, to play a large part in physiology ^ 
эла psychophysics : it is interesting to compare Professor Exner's 
illustrations with von Kries’ paper upon predisposition (Hinstel- 
Jung) ір the Zeitschr. f. Psychol. (vol. viii., pp. 1 #.). The two 
Jast are entitled “ Interaction of Excitation in the Grey Matter ” 
(tetanic reflex action, the physiological identity of the mechanism 
for tetanic reflex action and for leaping, combination of succes- 
sive movements) and “ Sensomobility,” the “ capacity of man or 
animal for movement, influenced; controlled, or conditioned by 
' *entripetal nervous excitations ” (the true reflex, characterised 
by subcortical regulation; instinctive movement, regulated by 
 intention—Inientionsregulirung—in which the attention effects 
the temporary installation of a subcortical reflex apparatus, sub- 
serving the intended purpose; and conscious movement, with 
cortical regulation). The processes involved ate exemplified by 
. elaborate anatomical-physiological diagrams.’ The rubrics of the 
five sections will suffice to give the reader some idea of the terms 
in which the author has couched his psychophysical explana- 
tions. The hundred pages of the chapter hardly admit of. any 
other kind of summary, occupied ag they are either with pro- 
gressive argumentation or with detailed evidence upon particular 
points: 
' The transition from sensomobility to voluntary movement 
(Chapter Ili.) is an easy one, just because the writer is con- 
cerned with the physiological side of the process, and can neglect 
its psychological differentia. “ Тһе fact which stamps these 
actions as voluntary, the fact, d.e., that they are the result of 
impulses of the will, and as such are performed with conscious- 
ness," need not be considered for the time being. Beginning . 
with combinations of voluntary movements, Proféssor Hxner 
‚ disclaims the view that voluntary motor impulses are directed 
upon the innervation of a particular muscle group. It is the 
object, the result'of the movement, Which is in consciousness. 
The result is given’in terms of sensation; and if sense is im- 
paired, the movement becomes difficult or impossible. Voluntary 
movements are of two kinds, mixed and pure. The act of 
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swallowing is taken as an illustration of the former, speech as: 
an instance of the latter. Most of the ‘ voluntary” acts of 
animals are mixed: cortically initiated, but thenceforward regu- 
lated by subcortical centres. In man, subcortieal regulation ‘has 
not disappeared, although it is largely subordinate to cortical. 
Indeed, the cortex is probably operative in many cases of ''ün- 
conscious ” action, as, e.g., in the innervation of trunk and legs 
which accompanies the conscious movement of the arm when an 
axe is lifted to strike,—witness the effect of practice and atten- 
tion. On the other hand, subcortical influences are to be traced 
in pure voluntary movements (innervation of unnecessary muscles, 
symmetrical concomitant movements). The difficulty of execut- 
ing a voluntary movement for the first time—e.g., when & child 
is learning to talk—consists “in discovering and Intting the 
right cortical paths, where there are plainly so many which are 
closely related to one another." Innervation and inhibition 
probably co-operate to produce the intended result. In the 
illustration chosen, the intended result is the production of a 
. simple sound. The mechanism of this sensory regulation, or 
regulation by idea, differs only in the range of its possible effects 
from that of the regulation of the instinctive movement “Ъу 
intention." The child, in the course of performance of number- 
less voluntary movements, comes by chance or by imitation of 
mouth-movement to say the particular word. An association is 
set up in the cortex between the sound and the voluntary im- 
pulses leading. to it. Repetition strengthens the association, and 
finally brings knowledge of the muscular innervation involved in 
the production of the sound. But the cortical association means 
& relation between the corresponding subcortical centres: repeti- 
tion of the sound, ż.e., simultaneous excitation of the paths for 
hearing and speaking, sets up an “intercellular tetanus” in 
these centres. Now, therefore, the idea of the sound, excitation . 
from the sensory end, begins to be important for correct innerva- 
tion ; for * attention to the sense impression ” or the “idea” of 
it acts by way of facilitation upon subcortical centres. The 
theory is supported by the empirical observation that no move- 
ment whose sensory effect cannot be ideated is under the domina- 
tion of the will. 
The following section, on the temporal course of voluntary 


VThe subcortical centres for instinctive movement (regulation by intention) 
are probably the thalami and corpora quadrigemina; those for voluntary 
bl a the caudate and lenticular nuclei (Meynert, Nothnagel, Bech- 

„ terew). 
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movements, analyses the physiological process in the reaction 
experiment, simple and compound. The phenomena of facilita- 
tion, and the influence of idea on voluntary movement, are visible 
in the introspective and objective results. The paragraphs are 
timely, as a contribution to the theory of the reaction, apart from 
their special bearing upon the matter in hand. 

The author passes in Chapter IV. to the consideration of the 
attention, which has been mentioned before in connection with 
instinctive movement, and examined under certain aspects in the 
discussion of the reaction experiment. * We have seen that the 
act of will produces changes 1n the nervous system, the effect of 
' which is, that an excitation now follows a path A, and now, when 
a different change has been voluntarily set up in place of the former 
one, takes the path B. Changes thus set up have the character of 
states (Zustande). I regard this interaction of different parts of 
the central nervous system as the essential thing in what we call 
attention (Wesen der Aufmerksamkeit).” The attention, however, 
is not simply concerned with the interaction of sensory exoitation 
and motor direction; it may be exclusively sensory, though, it 1s 
true, there always remains a tendency to movement. In any’ 
case, “whether 16 is turned to sense-impression or movement or 
memorial image, the attention has a two-fold function: it makes 
certain paths within the nervous system especially practicable, 
and holds them open for some time, more or less; and it reduces 
the condustive capacity of a large number of other paths.” This 
state of the system is termed Attention (not Aufmerksamkew). It 
plainly consists in an ‘attentional facilitation " and an “ atten- 
tional inhibition.” The latter implies “ ап increased tonus of the 
cells, in spite of which their discharge is rendered difficult.” The 
former might be thought toimply an enhancement of the sensation 
attended to; but Professor Exner shows, by one of his charac- 
teristic schemata, that the conscious result of stimulus-increase is 
different from that of attention-increase. Sense-impressions have 
been “ worked over" at least once (in the ganglia of the caudex 
cerebri and sensory nuclei) before their impulses are affected by 
attentional facilitation and inhibition. There are certain centres 
to which the attention has no access (those for cardiac movement, 
for the pupillar reflex, &c.). It can influence the results of all 
movements and inhibitions, the execution of which may be ac- 
companied by consciousness. 

This account of the physiological equivalent of attention evi- 
dently demands a mixed, positive and negative, psychological 
theory of the state. Neither & purely positive explanation, like 
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G. E. Müller's assumption of a.“ centrosensory reinforcement ” of 
peripheral excitations, nor a purely negative one, like Külpe's 
* jnhibition" hypothesis, is adequate to the’ facts of nervous 
function. 

The remaining four’ chapters of the work ieee up the examina- 


' tion of the contents of consciousness, in the order from simpla tò 


complex. . Chapter V. (“ Sensation’) opens with в statement of 
the general law of the physiology of sense:—'' Every sensorynerve . 
fibre, however excited, brings a sensation to consciousness, which - 
differs,from any sensation that another nerve fibre can mediate.” 
In order, to distinguish this single-fibre sensation from the '' sen- 
sation” in the sense of a presentation complex, it is termed a 
“sensation element." Even the sensation element .has a com- 
paratively complicated physiological substrate, as is shown by the 
fact that it possesses quality or modality (in virtue of which it is 
comparable with other sensations), a variable intensity, and, in 
certain cases, alocal sign. Variation of intensity involves change 
ofquality.' The writer rejects Helmholtz’ definition of sensation: ` 
in favour of its characterisation as.“ an unanalysable portion of a 


"вепве-ішргеввіоп, with no attributes beyond those of quality and 


intensity." “The description of a sensation is unintelligible ex- 
cept for those who have it in memory, if not for ihe moment in 
consciousness.’ 

Where the law of isolated conduction from sensory nerve ter- 
mination to cerebral cortex is valid, we may speak of “ primary n 
sensations. But it is probable that the range of its validity is 
much smaller than is usually thought—if, indeed, it is really 


_ valid at all. Beside the primary sensations, then, we have 


“secondary,” which “arise from the interaction of two or more 


_ excitations in nervous organs, simultaneous or successive.” There 7 


is no conscious mark of secondariness. Secondary sensations are 
local (a hunter can just see the game in the twilight, it becomes 
invisible when he closes one eye to take aim); temporal (tickling 
of the lips in -playing а trumpet); and both (sensations aroused by 
the movement of a a object). .'' Change as | such ш 
a specific sensation.” 

The feelings are “ sensations ou internal organs, arising ' 


- secondarily as the result partly of шр, partly of “шышы 


1 This statement rests upon an obj ction to Fechner’s law, urged in а dif- 
ferent connection by Hering. It is that, if the law holds, “ ће increase of a 
Lom. line to 10cm. must cause а sensation indistinguishable from that caused 
by the increase of в 1m. hne to 10m., 4.6., 9cm. must appear’ to as as large as 


9m.” Thisi is surely an erroneous interpretation, 
е 
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excitations, and arriving at the organ of consciousness as do other 
sensations,” t.e., are а kind of concomitant sensations. They are 
ordinarily set up’ by “ ће release by a central or peripheral ex- 
citation of a subcortical central process, which either evokes 
muscle sensations directly or starts centrifugal stimuli, which 
travel to the muscles and cause the sensations of muscular con- 
traction in the corresponding sensory nerves.” The most im- 
portant feelings are pleasantness and unpleasantness, each of 
which is independent, e.g., of the degree of intensity of other 
simultaneously present sensations. They consist essentially (1) 
of sensations in the thoracic cavity, due to changes of circulation, 
and (2) of “ muscle feelings.” Mixed feelings occur, in conse- 
quence of the partial identity of the muscle groups concerned. 
Some nerve endings always respond to excitation by pleasure, 
others by pain. The. pain following intensive excitation of a 
“‘sensory”’ nerve, in the ordinary sense, may be mediated by 
special pain fibres, or by the ''sensory ' fibres themselves. A 
diagram shows the functions and connections of the ‘ pain 
centre," which is regarded not as & separate central organ, but as 
composed of “ the higher nervous centres of all the muscle groups 
which are in any way concerned with the movements of defence. 
These may be situated in quite different parts of the central 
nervous system." : 

A concluding section treats of ‘combinations of movements 
and secondary sensations in their relation to inheritance.” The 
author shows how the reflex may be derived from the voluntary 
action, and how the implied cell-relationship may be inherited, on 
either of the current theories of hereditary transmission. There 
is a continuous series from strictly secondary sensations to ana- 
lysable complexes (violin clang); and from irresolvable combina- 
tions of movement to combinations which can be broken up. The 
mechanism of the less rigorous connections is given in diagram- 
matical form. | 

A perception (Chapter VI.) is “ а unitary complex of excita- 
tions, which can be split up by consciousness into sensations.” 
There is no absolute line of distinction between sensation and per- 
ception ; the passage is by way of the analysable secondary sensa- 
tions. Perception becomes idea by association with memorial 
images. This complex, which Helmholtz, e.g., technically names 
* perception," Professor Exner calls “ secondary perception,” 
reserving the term “primary perception” for the perception of 
his original definition. The chapter falls into three sections. (1) 
The excitations in the organ of consciousness.—The cortex is com- 
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posed of nerve paths, in the widest sense of the phrase. It is a result 
of physiological thinking, to be verified à posteriori, that ‘ all the 
qualitative and quantitative phenomena of conscious sensations, ' 
perceptions and ideas, are referable to quantitatively variable ex- 

citations of different portions of this sum of paths.” Two things 
follow. ‘Two sensations are identical for consciousness, when tlie 
sense-stimulus excites the same cortical paths to the same extent.” 
And “ two sensations are similar, when at least a portion of the 
paths excited in the two cases are identical." Since the path of 
a sensation element divides at the centre, or between periphery 
and centre, ‘ the quality of a sensation and its local sign are the 
result of the excitations of different paths within the cortex.’ 
These four propositions are fundamental. It may be inferred from 
the last that there is a “ perception element," the sum of sensations 
due to the excitation of a single sensory fibre at the periphery ; 
an element, 4.е., which has a highly complex physiological sub- 
strate. Not all the cortical excitations of the moment are repre- 
sented in consciousness, but all may influence conscious content, 
and may be consciously apprehended (thus differing from the 
excitations underlying strictly secondary sensations). ‘ These 
cortical excitations, which do not come independently to conscious- 
. ness, play a large part in the psychical life." (The reader is re- 

minded of Muller and Schumann’s work on “ Memory," or Kulpe's 
on “ Attention.”) The phenomena illustrate a principle already 
employed by the writer in other connections, that of “© central con- 
fluence.” ‘ A sum of excitations in the cortex, following different 
paths, can act upon consciousness as a single excitatory process.” 
The cortex is never wholly unexcited. (2) The Primary Percep- 
tions.—Like sensations, these are really abstractions. The 
primary perception “ із the process which we must suppose to be 
present in the cortex of a newly-born child, or of a congenitally 
blind person, deprived also of tactual and muscular sensation, 
who has suddenly been given the power to see and feel.” (3) The 
Secondary Perceptions.—Here we have to consider, in the first 
place, the “local impressions” which constitute, e.g., the “© con- 
sciousness of direction," so highly developed in many animals and 
some men. Ruling out visual sensations for the moment, we can 
analyse this consciousness into “obscure” perceptions and 
recollections (innervation and organic feelings, recollections of 
obscure perceptions of bodily attitude). ‘* Processes run their 
course in the cortex as obscure perceptions, and their results 
are embodied in consciousness, without its being possible for 
the factors which enter into them to be apprehended by oon- 
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sciousness after their occurrence.” Local impressions lead us, 
secondly, to the “ principle of recognition," of our capacity of 
distinguishing whether a cortical excitatory process 18 new or 
repeats an earlier one. Our recognition of the excitation of a 
path is explicable in terms of two physiological laws. The first is 
that of the “rutting a path” by usage—the setting up of a kind 
of permanent facilitation. The other is that of the arousal of 
secondary excitations. A bloody finger means the excitation of 
the rutted red-path. But this path was traversed previously by 
the redness-excitation of a cherry, and an ‘intercellular tetanus” 
effected between all the cherry-cells. The blood consequently 
excites (weakly) all the cherry-paths, by exciting (strongly) 
the red-path. These excitation complexes, which do not corre- 
spond to the condition of the subcortical centres (being due to 
attentional facilitation), ‘are ‘memorial images.” It is to be noted 
that a cortical excitation complex need not be for consciousness 
the sum of the separate excitations, though it will resemble that 
sum. (We may cf. Kulpe’s definition of sensation fusion.) 
Thirdly, we come to the eye, to the retinal ‘local signs.” There 
are two constituents in local signature.  "' Muscle ‘feelings ” 
account for the ‘‘ sensation complex, evoked by a visible object as 
a whole." To explain :*how parts of an object or several 
different objects can be correctly cognised as regards their rela- 
tive position with apparent simultaneity,” it 18 necessary to call 
in the aid of ‘‘ unitary secondary sensations, varying with the in- 
tensity of excitation of the particular paths which belong to them.” 
Subcortical relations are developed between the central elements 
connected with neighbouring retinal elements, or with correspond- 
ing elements of the two retine. We must also assume a cortical 
relationship between the terminations of ‘ similar,” t.e., neigh- 
bouring retinal elements. The discussion of the two factors in 
local signature is very elaborate. Reference is made to the 
development of the muscle feelings in the animal kingdom under 
the general law of teleology; and their action is demonstrated 
by & diagram, like that used to illustrate the visual ‘‘ move- 
ment sensations ” of Chapter V., 2. Another diagram shows the 
cortical network correspondiug to the relations of the retinal 
elements. Pathological cases are adduced to support the theory 
that localisation occupies different.parts of the cortex from those 
concerned in the other functions of vision. Localisation may be 
impaired alone; vision may be practically abolished, with the 
exception of the movement sensations; colour sensations may 
be absent, while those of brightness and locality are retained. 
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The “ similarity” of sensations is examined, in the light of the 
law of specific function (Chapter V.). Lastly, the complication 
of the perceptions already spoken of by the решарнон of depth is 
indicated. - 

Chapter VII. treats of ideas, which differ from perceptions in 
two points. The idea is a perception minus certain excitations 
in. the cortex—those which represent sensation in its purest 
. form, as least “worked over” psychically, t.e., those of the 
radiation of the sensory nerves. And the result of attentional 
facilitation differs in the two cases; in perception, it finds excita- 
tion in the subcortical centres, in idea it finds them. at rest. 
Individual variations are more important in idea than in percep- 
tion. The underlying excitation is diffused over a large portion 
of the cortex. There are “ obscure’ ideas” as there are obscure 
perceptions, playing their part “ ouiside or almost outside o£ 
consciousness.’ А 

The first section of the chapter.raises the question of tho 
nature of this (1) consctousness, of which во much has been said. 
«When an excitation-complex іп my cortex has attained a certain 


' diffusion °`. . . “and has во come'to involve the paths which 
have been more particularly excited by events of my own experi- 
ence . . . and which are therefore almost always in a state 


of facilitation—the paths, in a word, which belong to my idea of 
myself; and when the excitation has increased in intensity by 
way.of intercellular tetanus, owing to the number and variety of 
the excited fibres, and the excitation-complex has consequently 


acquired the . . . peculiarity of inhibiting weaker excita- , 


` tions; then Г say that the idea is in consciousness." The 
consciousness ‘ into” which the idea “ enters” is a group of 
associated ideas. Self-consciousness ‘‘ depends exclusively upon 
ideas of previous experiences, more or less distinctly associated 


to the ideas or perceptions present atthe moment.” The cortical ' 


fibres concerned in voluntary action (Chapter III.) form part of 
the complex whose excitation gives the idea of self. (2) Ideas 
in their Relations to Voluntary Movements.—Bofore' acting, we 
.have an idea, however transient, ‘of the result of our acting. 
Having acted, we possess a perception, with which we can com- 
pare and by which we can check our idea. The mechanism of 
these processes is explicated. (8) Ideas in their Relations to 


Sensations and Percepitons.— Very different primary sensations. 


can produce practically identical perceptions, because. of the 


wealth of the cortex in associative “ideational material.” On, 
the other hand, this ideational material can facilitate.or inhibit' 
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sensations. The modificatory processes are probably cortical, as 
well as subcortical. Instances are given under both rubrics. 
(4) The Interrelations of Ideas.—In the last ‘resort, all ideas 
‚ originate in perceptions. We are able, however, to bring about 
relationships between cortical paths which have not been pre- 
viously effected by perception. The limit of imagination 18 
reached when the path-complexes excited are partly identical: 
we cannot ideate a “ curved straight line” (identity of the motor 
mechanism). No idea can be retained for any great length of 
time. It fluctuates intensively, probably for vasomotor reasons. 
Tt also oscillates with other ideas, probably as the result of the 
rapid exhaustion of the cortical organs. (5) The Arousal of Ideas 
by Words, and the General Effect of Sensational Succession.—The 
fact that the spoken words ‘‘ St. Paul's " arouse the total idea of 
the cathedral can only be explained by the consideration that. 
these words constitute a succession of sounds. Other words 
contain similar separate sounds (‹ pall,” ‘‘awe”); but as the 
two are uttered, there is a progressive restriction and definitising 
of the cortical paths excited. And this holds of single words. 
The most primitive languages employ sounds as such; the more 
developed, sound-successions. Although we have in adult life no 
consciousness of understanding words which we hear in terms of 
their sequence of letters, this is only because of the extreme 
rapidity of the process of ‘successive selection.” Sequence- 
understanding is rendered possible by the persistence of nervous 
excitations after the cessation of stimulus.’ It is true that the 
motor innervations of the listener play some part in his under- 
standing, but they cannot be the sole factor. Тһе зев of the 
word “ St. Paul's " is, of course, different from the idea of “ St. 
Paul's." It has visual, motor and auditory constituents. The 
two ideas are closely associated. The auditory word idea is of 
brief duration, впа can only be revived by aid of the motor. 

We have now reached (Chapter VII.) the most complex 
mental processes—the phenomena of intelligence. (1) Forms 
of Thought—The formation of a judgment can take place in 
two ways: we judge, when a difference between ideas, given 
as different, is apprehended (erfasst) by consciousness; or when 
we analyse out, by attention, the constituent parts of the ex- 
citation-complex corresponding to a single idea. If we direct 
consciousness upon the cortical processes common to a number 


! It must be remembered that the memorial images of the separate sensa- 
tions differ not only in intensity (according to their temporal order), but also 
in quality (cf. Ohepter V.). 
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ass we have а concept. Seidman and concept are thus not 
necessarily connected with language, though language is un- 


doubtedly of service for both—more important for the concept : i 


than for the judgment. Inference (of..J. B.'Mill.and Helmholtz) 
is a “form of words, in which is expressed a judgment together 
with the circumstances which led to its formation." Reflection 
always involves, ‘an intensive attentional excitation of all' the 
cortical fibres constituting the idea which is. the object of re- 
flection, and the consequent facilitation of related fibres, near 
and remote.” , This given, thought may. follow either of two 
roads. We may have a‘ happy thought”—a new, association 
' being formed between ideas hitherto separated—or, we may 
“experiment” by facilitating all manner ‘of related paths, and 
looking out- for contradictions in the excited ideas.. Serious 
thinking ordinarily depends upon a combination of these pro- 
cesses. A resolution is a judgment passed after experimental 
_ reflection, and ів always on the side of the ideas which are asso- 
ciated with the maximum of pleasure or the minimum of un; 
pleasantness. These feelings are represented in’ the cortex 
directly, but also indirectly (reaction from sub-cortical centres). 
It must be remembered, that the part played by the will in the 
processes of reflective thought and resolve need be but very small. ` 
** Thought goes on in me” is a truer expression of the facts. than ` 
the customary “I think.” (2) Instinctive Feelings and Thought. 
—It is more than possible that “ а connection of а cortical com- 
plex of a definite kind with the centrifugal fibres running to the 
feeling centres will ultimately take its place among the trans-' 
missible nerve paths, provided that it has subserved an important 
physiological function for many thousands of years.” Ideas, itis 
true, are not inherited ; but there may be transmitted a disposition, : 
an inclination, towards the colligation of certain поё sharply 
defined ideational masses with determinate feelings. The feelings 
are “ measures of defence” taken. for us by nature. The asso- 
ciations of feeling and idea of which we are speaking result in 
the. protection of the individual, the benefit of his immediate 
descendants, or the benefit of society. The organic faculty of 
unconscious action for a definite end we call “instinct.” “An 
experience which runs counter to our instincts is painful, and: ` 
there is no other means of causing pain." Hence the excitations . 
‘in the centres for pleasure and unpleasantness may be termed 
“instinctive feelings.” ‘These feelings are discussed at length 
under the three Keadings'just mentioned—their discussion taking ', 
the author some distance into the domain of ethics and кон; 


. 
HJ 
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(8) Causal Thinking and Free Will.—“ There are congenital 
relationships in the human cortex, as а consequence of which the 
sensation of а change (which, of itself, attracts the attention, and, 
coming to consciousness as perception, affects a portion of the 
motor cortical area) excites further, and more especially motor 
paths subserving the search and effort required for the investi- 
gation of the change, t.8., the obtaining of associations for it. Во 
far as regards the change, the only associations that can be found 
are ‘causes.’ This congenital endeavour after the associations 
of the change we term the law of causal thinking." Since ideas ` 
are not inherited, it is an inclination only, not a constraint, 
which is congenital. There are biological reasons for the im- 
portance of the perception of change. It 18 curious that although 
we cannot conceive of effect without cause, most of us actually 
recognise uncaused effects. While we are dealing with the ex- 
ternal world, it is plain sailing with the law of causation. The 
objective psychology of the present book, e.g., is causal. When 
we speak as experiencing selves, however, we cannot run the 
causal chain further back than consciousness ; we know nothing 
of the unconscious physiological processes posited by the man of 
science. Hence, to the naive mind, “ free will” is ‘the last cause 
of action, the uncaused effect with which the causal nexus begins. 

Two remarks seem called for by way of corollaries. (a) We 
cannot clearly ideate a process without cause. Hence the causal 
law is a psychical phenomenon. But we think that we act by 
free will; this is also а psychical phenomenon. We need not 
strive to reconcile the contradiction. ‘Causation may be the most 
useful guide in one sphere (scientific thought) ; free willin another 
(individual and social education). That the causal law is built 
into the physical structure of man, зо the manner described, 
makes no difference to this conclusion. (b) We have spoken of 
free will; we have not yet said what ‘‘ will" is (cf. Chapter III.). 
It is nothing sui generis. When the cortical cells are sufficiently 
charged, e.g., after sleep, some stimulus excites a group of paths, 
and intercellular tetanus—the play of 1deas—begins, whether we 
will or no. “ There commences the normal interplay of asso- 
ciations and (where the excitations are transferred to motor 
cortical fibres) of actions, which are performed in accordance 
with the associations, and present themselves to the subject as 
voluntary actions.” Their energy is due to the charge of the 
cells (sleep) and to all the associative excitations in the cortex 
(also intensified by sleep). At the close of the day, the ‘ energy 
of the will” is lowered; action becomes weaker. ` 

The index is scanty, and not always correct. 
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There can be no doubt that Professor Exner has worked out 
a plausible and consistent theory.. This is not to be wondered at, 
when we remember that the Entwurf is the result (aś I have said, 
at the outset of the present notice) of twenty-five. years’ occu- 
pation with physiology, “ during which the attempt at an ex- 
planation of psychical. phenomena came to be more and mofe 
definitely regarded as-a life-work, "' The greater part:of the 
' &uthor's published writings sprang, as he tells us,-from this one . 
interest. I have aimed, in the above. summary, at bringing out 
the psychology of the volume, that the reader may be, able to 
compare the conclusions reached by purely physiological methods 
with the outcome of strictly psychological analysis as given in; 
the best modern text-books. The summary is so brief that very 
many points of detail, important in themselves, have been passed |. 
over; while it is of the nature of a summary to emphasise the ' 
breaks in the arguinent rather than its continuity., "Moreover, it 
has been impossible even to mention the light-giving personal 
experiences with which the discussion is interspersed. And 
nothing has been said, beyond the barest statement of their 
existence, of the nervous schemate which form a'large feature 
. of the work, and constitute an integral parü of the writer's 
' * explanation" ` 

Ав в constructive synopsis of the scattered resu ids of physio- 
logical investigation of the -central nervous system, and as the 
`5 first thoroughgoing attempt af the realisation'of, an “ internal , 
psychophysios,"! the Entwurf will be extremely valuable both to 
physiologists and psychologists. Under either aspect, of course, 
the book has the defects of its qualities. We see the weak places 


.in the methodological framework which holds the physiological ' ` 


` data together; and we see, I think, that current physiological 


! This characterisation may seam to conflict with what was said above of 
Wundt and “ physi se rn psychology.” Воб а comparison of the Grundsige 
with the Hniwurf show what is meant. Wundt devotes 150 pp. and 
three chapters to anatomy (‘structural elements of the nervous system,” 
‘morphological development of the nerve centres," and ‘course of the paths ' 
оз nervous оппо 7): Exner 80 pp. only. ‘Wandi's two physiological: 

(“physiological functions ‘of the central parts,” “ physiologioal ; 
epo vei of the nervous substance") and Exner’s wn die phys 
Grundphanomene) are of approximately the same length; but t d in ү 
із а summary v be referred to for “ explanation" in later chapters, is in 
Exner introductory to an elaborate series of very detailed explanations, which 
practically constitute & continuation of 1t. тоа is essentially the’ 
same; the Ms of koe alee | the problem is Wundt connects ‘a 
minutel mind with a generalised substrate; Exner a minutely 
analyst: sub а with & somewhat roughhewn mind. It is the definitising 
of the excitation-process, however, which is the keynote of *' internal psycho- 
physios. » ý 
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concepts are incapable of furnishing a really adequate “ explana- 
tion” of mentality. That, at least, is the impression left by the 
work regarded as a whole; and the impression has been confirmed 
by a detailed comparison of psychical facts and alleged physio- 
logical conditions in two or three special cases chosen somewhat 
at random. Professor von Kries has worded this judgment more 
forcibly from the physiological point of view than I should have 
ventured to do from the psychological. ‘I cannot get rid of the 
thought,” he says, ‘‘ that psychology presents a whole series of 
problems for which current physiological ideas do not furnish any 
adequate expression. . . . These considerations have kept 
me in doubt as to whether the physiology of the central nervous 
system, and more especially of the cerebral cortex, must not 
' come in the future to work with quite different ideas from those 
which it now employs (excitatory process and its conduction).” 
E. B. T. 





Various Forms of Hysterical, or Functional, Paralysis. By 
Н. CmannLTON Bastian, M.A., M.D., F.R.S. Lewis, 
London, 1898. 1 vol, 8vo., рр. 197. 


Dr. Basrian’s work is well timed and of great interest. He 
applies to the study of hysteria a method formerly almost ex- 
clusively employed, but of late years—perhaps erroneously— 
somewhat neglected. We mean the anatomo-pathological method, 
which has given such brilliant results in the study of nervous 
diseases, and which had been also attempted in the interpretation 
of hysterical phenomena, Thus our respected and regretted 
master, Professor Charcot, compared, in his early work, hys- 
terical hemi-anwsthesia with that observed in brain lesions, 
especially in those of the posterior part of the internal capsule.* 
Dr. Paul Richer did the same in a memoir (1882) recently pub- 
lished in a work on hysterical palsies and contractures (1892), 
when he described symptoms due to disordered cerebral in- 
nervation, and paralyses, ‘the dynamic lesion of which must 
be sought in the inferior part of the cerebro-spinal axis.” 
Bastian thinks that this method has not yet given all its 


1 Charcot, “ Leçons sur les Maladies du Système Nerveux,” i, 806. 
2 Ibid., iv., 114. 
VOL. XVIII. 38 
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promised ‘results, and that it must be applied again and more 
rigorously. His book is an interesting and enterprising effort: 
it is an anatomical study of hysteria. 

Anatomo-pathological studies аге usually done by dissection, 
microscopical ‘examination of organs, and minute comparison of 
observed lesions with symptoms observed daring life. Un-, 
fortunately, this procedure, rarely. applicable in hysteria, has 
hitherto failed to yield the least result in the study of the 
disease ; and on this point the work before us does not differ: 
from the others. Though an anatomical book, it does not con- 
tain a single figure. The author is obliged to have resort to 
the indirect and much ‘more dangérous method, already em- 
ployed by Charcot—the method of comparison. Hysterical 
symptoms, with unknown physical substratum, are compared: 
with those of other more or less analogous diseases, but with 
known lesions, and conclusions are drawn from the ones to the 
others. Thus contractures, or some contractures, in hysteria are 
assimilated with hemiplegic spasms through descending sclerosis 
of the pyramidal tract’; some hysterical paralyses are compared 
with atrophic infantile palsy through anterior cornual lesions ; 
and one concludes that the hysterical contracture depends upon 
a lesion of the pyramidal tract, the paralysis upon a lesion: of 
the anterior horns. This. mode of argument, which pervades ` 
the whole book, arises from the author's conception of the so- 
called functional diseases as compared with the organic, or 
lesional, diseases. We must examine this point more closely. 

Neuroses, such as hysteria, of which the lesions escape our 
eyes, are often considered as functional or dynamic disorders, as 
opposed to the organic disorders with known lesional substratum. , 
These very. vague expressions merely serve to hide our igno- 
rance. Bastian very rightly tries to give precision to this idea. 
He does not look upon the two as so distinct as is usually done ; 
and he shows well how in some cases a diagnosis is difficult, 
and that hysteria can show incontinence of urine, atrophy, even 
eschars (very rarely, we think), which had been considered as 
characteristic of organic diseases (pp. 85, 117, 123). He insiste, ' 
with several recent writers, upon the frequent association of 
hysteria with organic lesions, such as insular sclerosis—Pott’s 
disease (pp. 67, 72). He even thinks that in some cases a long 
continued functional paralysis may be transformed into one with 
actual lesions. Bastian recalls an old saying of Ohareot's, that 
a long continued hysterical contracture may bring about a 
: sclerosis of the corresponding pyramidal tract.’ W e think, how- 


1 Tbid., 1., 869, 
a 2 М 
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ever, that ав в natural consequence of his prolonged researches, 
Charcot would not have latterly accepted, without reserve, this 
opinion; and it is a pity that our author should not have 
fortified this old view by fresh proofs. Bastian concludes that 
there is:& great analogy between the two forms of nervous 
diseases, which really differ in three points only: (1) Lesions 
have not been observed in functional disorders; (2) Their symp- 
toms are merely attenuated, reduced. ‘‘ Looking at the matter 
from another and, I venture to think, more rational point of 
view, we may see that the phenomena of mere functional disease 
should not be expected to differ in kind, but merely in degree, 
from the forms of structural disease to which they are akin” 
(p. 122). (8) Functional diseases are chiefly characterised by 
their lesser duration, by their recovery. In & word, the lesions 
in functional troubles, are slight, transitory, due probably to 
some vaso-motor spasm (pp. 7, 45), but they occupy the same 
regions and provoke the same symptoms by the same mechanism, 
as organic diseases. 

It is not strange, therefore, to sée hysteria simulate brain or 
cord affections, since the symptoms are fundamentally the same, 
and arise from defects in the same substratum: ‘It simply 
comes to this, that the symptomatology of different forms of 
paralysis is governed in the main by the part of the nervous 
system which is at fault” (p. 122). In the study of these affec- 
tions we must return to the essential point, the localisation; their 
functional character does not dispense us with seeking their exact 
cerebral or spinal seat (p. 2). , We must be able to distinguish a 
functional defect of the cerebral cortex of the lumbar cord (p. б). 
Thus ‘shall we be able to make distinctions in this over-loaded 
group of functional diseases, and recognise the fact thai many 
differ from others, and must not be designated by the vague term 
** hysterical.” 

We have endeavoured to summarise correctly the author's 
view on this essential point; we may now, without criticising it, 
indicate wherein the further study of the book leaves us still in 
difficulty and hesitation. The differences which Bastian allows to 
subsist between organic and functional diseases are after all of 
small import. The absence of observable lesions is not definitive, 
and depends on the insufficiency of our means of investigation. 
The duration and final cure of the disorder are not signs of any 
precision; hysterical symptoms may last for years and never dis- 
appear (an old Salpêtrière patient, Aurel, is hemi-ansesthetic at 75 
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years of age as she was at 20); whilst certain organic disorders. 
(scleroses, compressions, peripheral neuritédes especially, of which 
. the author does not always seem to hold sufficient account) may 
be recovered from more‘ ог less completely. The third charas- 
teristic difference of intensity is not in itself of any value, and is 
furthermore not very exact. Hysterical symptoms, far from bemg 
always attenuated, are mostly very clear and intense. Hysteria, 
as Charcot said, is essentially a disease with ‘excessive mani- 
festations.” Its palsies, ansesthesi, and contractures are more 
definite and pronounced than elsewhere. Thus the differentim 
between organic and functional diseases tend to disappear. 
Perhaps the two orders may still be etiologically distinguished ; 
but clinically they will run into one another and consider their 
localisation only. The group of hysterical symptoms should dis- 
appear as useless. But may we accept these conclusions; and are 


hysterical contractures and palsies clinically undistinguishable | . 
from organic nerve symptoms? And have the words “functional” ., 
troubles” lost .every meaning? The expression “functional : '! 


disease " appears to us as possessing some exactness even when, 


taken in its literal sense; it is а disease of the “function”. as ; 


opposed to the organ. The function is an ensemble of acts `, 


executed most frequently by several organs, co-ordinated so as 
to work out а common end. Ii is rare that an organ, taken. 
singly, accomplishes a function; it mostly collaborates with other 
organs to fulfil в single function; and inversely it often enters as 
a constituent in several functions. The leg is an organ, and 
walking is & function; the legs are associated together and with 
the muscles of the trunk in carrying on the function ; and on the 
other hand the leg comes into play in other functions, such as 
dancing, jumping, &c. An affection of the leg leaves the other 
parts intact but suppresses its action in all functions, dancing as 
well ав walking. On the contrary, a disease which allows the 
patient to jump, to dance, move the legs in bed, and push them 
firmly against an obstacle, but which makes walking, and walking 
alone, impossible, is a disease of the function. Disturbances thus 
systematised are frequent; thus, in astasia, the patient without 
paralysis of a single muscle cannot stand; in abasia he falls as 
soon as he tries to walk normally, whilst he can skip over a rope 
or go on tip-toe. The same obtains in the numerous professional 
‘neuroses, in writing, sewing, &., when the hand is fully capable 
to accomplish all other movements; in mutism, with loss of 
speech alone without any interference with the intellectual pro- 
cesses; still more in the loss of one’s native language, with 
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preserved use of a foreign tongue, &c. In such very definite cases 
the disturbance of function stands in strong contrast with disease 
of an organ. 

But, will it be-said, when the whole limb is paralysed the dis- 
tinction is more difficult. No doubt, but the characteristic 
systematisation still exists. The paralysis is too complete, and is 
too sharply limited to be explained by coarse anatomical lesions. 
The hemiplegia affects the arm and the leg, without invading the 
facial area ; it is a “double monoplegia ” rather than a hemiplegia 
as Charcot frequently puts it. The arm is completely paralysed, 
and total anæsthesia extends upwards to the shoulder like a coat- 
sleeve. The eye ıs wholly anwsthetic, including lids and con- 
junetiva; and yet there ів not the least implication of the facial 
ог the leg, and the rest of the face preserves its complete 
sensitivity. It would seem that the function of the organ, and 
у more especially the natural and common conception people have 


„‚ ОЁ ів function, plays a more important part in the localisation 


. of the symptoms than the anatomical arrangements of the limbs 


^. and fervous cenires.! : 


"It may be said that this very systematisation, this function of 
walking, writing, speaking, must have its anatomical counterpart, 
its unit in some single cerebral organ. It is possible; but there 
is absolutely no proof of the fact. The distribution of nerves and 
arteries, the cerebral centres, represent coarser systematisations, 
and determine movements of organs participating in various 
functions. We know in a way the'centre of lip-movements; but 
what about the centres presiding over the articulation of a French, 
English, or German word? Hence the saying : “ Hysteria behaves 
in its paralytical and other manifestations, as if anatomy did not 
exist." Far, from being explicable through our knowledge of 
cerebral localisations, hysteria is opposed to our actwal knowledge 
of brain mechanisms.  . Ё 

The term “functional disease" may be of a temporary 
description, which will become useless when we shall have 
accurately localised all these complex and delicate systematisa- 
tions; but until then it has a meaning and designates a set of ' 
phenomena different from those named “ organic.” 

These remarks will find their application when we follow 
Bastian in his anatomical classification of '' functional" disturb- 


1 We have often endeavoured to put ‘this point in evidence (see especially 
our lecture on “ Hysterical Anesthesia," Arch. de Neurol., 1802, p. 829. See 
also Freud, Ibid., 1898, p. 29). 


з Freud, loo. cit. tor, 
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ances. He distinguishes a certain number of paralyses, which 
he connects with cerebral troubles; and these he considers as 


hysterical properly so-called. What justifies, to his eyes, this ' 


localisation’ is the single—important enough-characteristic of 
loss of muscular sense, or kinesthetic ansssthesia, which accom- 
panies these paralyses. Hence the author places their seat’ in 
the Rolandie and marginal convolutions which govern the af- 
fected limbs. When these symptoms are complicated by sensory 
anesthesia, a similar defect must exist, according to Bastian, in 
the sensory portion of the internal capsule, the portion of the 
corona radiata, which is between the optic thalamus and the 
posterior portion of the lenticular nucleus (pp. 18, 121). Finally; 
in certain cases of hysterical mutism, or complete simple aphemia 
with intellect unimpaired, the author assumes a disturbance 
among the descending fibres from the Rolandie convolutions, 
and the associative fibres which connect the kinssthetic speech 
centre of the third frontal suleus with the bulbar centres of 
articulation (p. 50). 

We must pass over the two last localisations, the full discussion 
of which would lead us into the wide field of hysterical anws- 
thesia and mutism; a study of the first and most important will, 
moreover, cover some of the ground. Rey Régis (‘ Histoire 
Naturelle de l'âme,” 1789) had already recognised the existence 
of motor paralyses, depending on loss of memory of motor force, 
due to certain cerebral lesions; and Charcot had also mentioned 
this forgetfulness of the motor images.! 

Bastian endeavours to give precision to these ideas. He 
recalls his own important theories, in which he established the 
sensori-motor function of the Rolandic area. These centres 
register kinsasthetic impressions, preserve the images of the mus- 
cular sensations felt in the performing of the several movements, 
and' by the reproduction of these images determine and guide the 
reproduction of the movements. Destruction of functional dis- 
turbance of these centres must give rise to three symptoms: (1) 
‘loss of muscular sense in the corresponding peripheral organ, 
loss of sense of position of the limb, of sense of weight, &c.; 
(2) loss of images related to the movements of the organ; (3) its 
motor paralysis. Horsley’s cases and experiments show this to 
be the case for destructive lesions of the ascending convolutions. 
Bastian assumes that similar conditions obtain in hysterical 
paralysis ; the affected limbs are paralysed as to movement and 


1 Loc. cite, ii. 417, iii. 464. 
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muscular sense. The author notes this curious fact, that the 
patient cannot recall to his, imagination the movements of the 
affected limb: ‘ Again, when asked whether she can imagine 


herself playing on the piano with the left hand, she at once says 


‘yes, but in regard to the right hand she gives the same negative 
Yeply as before” (p. 15). This functional inertion of the Ro- 
landic area may be more or less complete; at a lower degree it 
produces a ‘slight disturbance of, motion, and may, for instance, 
cause the curious disorder which we have, studied? under the 
name of “ Syndrome de Liasógue." The patient moves normally 
with the eyes open, but cannot move the anmsthetic arm when 
they are closed (p. 27, 213). When the cerebral inertia is more 
intense it brings about true paralysis; thus the assumption of a 
functional disturbance of a localised brain area explains all the 
phenomena of hysterical paralysis. 

We confess that this explanation appears to us rather too 


‚. simple to account for such delicate and complex phenomena. No 


‘doubt it contains в portion of truth, and the Rolandio kinwsthetic 
centres may count for something in the production of hysterical 
paralysis ; but to explain all by defects in them, 1t is on the one 


. hand to say too little,.on the other to say too much. 


To speak only of insufficiency of the sensori-motor centres is 
to say too little, for hysterical paralysis is a highly complex 
phenomenon of which amnesia of kinssthetio images is only one 
element, and often a secondary element. That a Rolandio centre 
be exhausted, that may be; but why should it remain ex- 
hausted a whole year? What is it that prevents reparation and 
keeps up this persistent exhaustion? Why should exhaustion 
affect the particular organ, and follow on a certain event, whilst 
it does not follow on some other much graver occurrence? In 
reality many other phenomena accompany this one, such as 
associations of ideas, curious troubles of attention, which play an 
important part in Lasógue's “ Syndrome,” and especially dreams, 
conscious or unconscious, fixed ideas, which play в capital part 
in the accident, explain its duration, its localisation and syste- 
matisation. 16 is not without reason that Brodie, Russell ' 


. Reynolds and Charcot have spoken of paralyses “ dependent on 


idea." Is it possible to discuss these phenomena without speak- 
ing of the gatal states on which they depend? Bastian alludes 


Ор. P. ‘Janet, op arr payohologique," 1889, 847-862. “ Etat 
mental des hystériques, v. ii, p. 117 

? P. Janet, “Automatisme psychologique,” р. 850. *Stigmates mentaux 
des hystériques," 1892, p. 174. 
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too briefly to suggested paralyses; he does not notice that in 
these paralyses, the exhaustion of the Rolandic centres, if present, 
is quite secondary, and that everything depends on the suggested 
ides. Is there any thorough-going difference between experi- 
mentally suggested and naturally developed paralyses? If their 
nature be identical, as many observers have affirmed, the exhaus* 
tion of the muscular centres is in neither category the essential 
factor. We shall relate a curious case, the last we had the oppor- 
tunity of studying under Charcot. A young man, L., notices one 
morning on waking up, a weakness of the right arm, which becomes 
more marked every succeeding morning, until it becomes an 
almost complete paralysis. The arm presents a complete loss 
of muscular and tactile sensibility; & patch of anmsthesia 
covers the anterior and lateral aspects of the neck; and a painful 
and hyperesthetic spot ів found on the left flank. Shall we say 
that there is only exhaustion of the foot of the second frontal con- 
volution, and another curiously limited one in the sensory part of 
the internal capsule? Is ii not more just and scientific to take into 
account the facts elicited by an examination of the mental state 
of the subject? This young man has dreams which he expresses 
aloud during natural sleep, somnambulism, and attacks provoked 
by pressure of the hypermsthetic point. Не is a great reader 
of sensational novels, and has had a dream connected with the 
fact that his window opens on a balcony; he dreamt that a 
robber entered into his room and attacked him, by squeezing his 
neck with one hand and pressing his left flank with the knee; 
whilst he himself was repelling the aggressor with his outstretched 
right arm. The patient reproduces the scene during his attacks, 
when with the right arm, no longer paralysed, he tries to keep off 
the imaginary foe. Are not the symptoms localised in the neck, 
in the arm, in the left flank well explained by the dream? The 
cutaneous sensations of the neck, the feeling and movements of the 
arm involved by the dream, are, as it were, absorbed by it. Since 
the dream persists, as we have often verified it, during the 
waking state, though unaware of the subject, these phenomena 
are removed from the cognizance of the conscious personality, 
and their absence determines anwsthesia and paralysis. From 
this simple and typical instance it will appear that it is not 
enough to speak of insufficiency of the Rolandic area. 

But it is also an exaggeration, as we said before, to speak of 
these centres as exhausted and impotent; it is to say too much. 
The gravest paralysis may disappear for a time under particular 
circumstances. We have elsewhere shown that the symptoms 
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may disappear during attacks, delirium, intoxication, normal 
sleep, and especial during somnambulism.) ‘The physical 
exhaustion must be very slight to disappear so suddenly during 
the course of the-malady, and the influences capable of modifying 
it so, appears to be the more important factors.” But there 
ig& most important topic on which we have insisted for years. 
We have shown that in the deepest hysterical anesthesia and 
paralysis neither sensation nor movement was completely 
abolished. They subsist and often cán be brought into evidence 
by simple processes ; but they subsist unaware to the subject, in a 
sub-conscious form, without his being able to perceive them, that 
is, connect them with his own personality. Things take place as 
if the elemehtary psychological phenomena were as real, as 
numerous as in normal subjects, but could not, on account of the 
shrinkage of the field of consciousness, and the weakness of 
synthetic power, cluster into a single perception of personal con- 
sciousness. We need not insist upon the theories by which we 
have tried to account for very complex facts ; but our experiments, 
verified by others (e.g., James, in America; Pick, Breuer, and 
Freud, in Germany; Binet and Laurent in France), show that 
we must not hastily assume arrest, exhaustion, functional insuffi- 
ciency of the cortical centres in these hysterical phenomena. We 
cannot, therefore, accept Bastian’s localisations as sufficient to 
account for all the facts of cerebral hysteria. 

The author now comes to a very different subject. He thinks 
that certain functional paralyses, apparently hysterical, are so 
distinct from those we have been discussing as to require a 
different explanation. They depend upon spinal insufficiencies. 
This conception of spinal diseases, analogous to hysteria, inas- 
much as they are functional yet very distinct as to their real and 
true nature (pp. 12, 55, 119), is certainly bold and interesting. It 
has already been broached by other authors (P. Richer, &c.), and 
may contain the germ of. an important nosographieal classifi- 
cation. Hence we must examine it carefully, and weigh the 
reasons adduced by the author in support of the distinction be- 
tween these medullary paralyses from cerebral hysteria. Bastian 
describes two forms, the one accompanied by contracture due to 
pyramidal disturbance (57), the other flabby, due to diminished 


1 P. Janet, ‘Les accidents mentaux des hysteriques,” р. 121, 


2 P. Janet, ‘Les actes inconscients et le dédoublement de Ja personnalité, 
Revues phtlos., 1886, vol. ii., p. 577. ‘* L’anestheme systématiséóe" and “La 
dissociation des phénomènes psychologiques." Ibid., 1887, vol. ij, p. 449. 
“Les actes incomscients et la mémoire pendant le somnambulisme,” Ib:., 
voL i., p. 238. 
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activity of the anterior cornual cells, and which may even be ac- 
companied, in advanced cases, with some atrophy (97). The 
author, ıt is true, readily admits the somewhat adventurous 
nature of the suggestion; and we need only.dwell upon the 
essential point, the attribution to the spinal cord of certain 
paralyses admittedly functional and unexplainable by any of thd _ 
known types of anatomical alteration of the cord or nerves. The 
author’s reasons for establishing this distinction are found some- 
what disseminated through his work. He often insists upon the 
mental peculiarities of the patients. `“ During the whole time of 
her stay in the hospital she had never manifested any undue 
emotional disturbance. Her mental condition has been fairly 
equable, and there has been no tendency to .exaggerate her 
troubles or disabilities" (p. 65). Similar remarks occur fre- 
quently (pp. 79, 90, 101); and yet reduced to these terms, can 
such observations be decisive? No one to-day holds to the old 
legend of the ever changeful, gay or amorous hysteric; among 
men and women too, totally different moods have been found to 
exist. The apathy noted more than once (pp. 75, 102) and op- 
posed by Bastian to the hysterical temperament, we do not know 
why, is quite ‘consistent with if. But we need not insist; in 
order fo prove anything i in the matter such observations must bo 
much more: precise and full. 

Bastian also mentions the absence of Шаб. This is more 
to the point; but have those patients never had any of the 
numerous equivalents of attacks? The author mentions mutism 
(p. 92), which should be carefully investigated, and do not point 
to a medullary trouble. Moreover, we know that attacks are ' 
often missed, especially in cases analogous to those adduced. 
When a hysteric suffers from a permanent symptom, contracture 
or paralysis, it frequently happens that no other symptom is 
developed, and that the patient is absorbed in her (conscious or 
unconscious) idea, and becomes unsusceptible to any other. 

Bastian adduces contracture as а spinal, and not cerebral, 
symptom; as evidently similar to that which constitutes the first 
degree of spastic paralysis due to lateral sclerosis. This assimi- 
lation appears strange: the rapidity and exaggeration of hyste- 
vical contracture, its character when examined unknown to the 
patient whilst her attention is drawn away, its extraordinary 
modifications under anasthetics, in somnambulism, its close re- 
lationships with the patients’ thoughts and suggestions; all make 
it very unlike a spinal contracture. This contracture, as we have 
shown elsewhere,’ is much more intimately connected with 


1“ Stigmates mentaux,” p. 196; ‘ Accidents mentaux,” р. 109. 
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cataleptic and paralytic phenomena of cerebral origin. We do 
‘not wish to reject Bastian’s hypothesis, which may be true in 
some cases, and we know that hysterical contracture is one of the 
most\variable phenomena, difficult to analyse, but we may well 
„ask for a more thorough examination of the facts before com- 
mitting ourselves to such & grave conclusion. 

The author next touches upon a very delicate topic, the ex- 
amination of the reflexes, of the knee-jerk in particular, from 
the exaggeration of which he concludes to a spinal disturbance 
(рр. 58, 104). This exaggeration, also mentioned by others, was 
recently tested by us, by an examination of all the hysterical 
cases in the Salpátrióre. We noted that such an investigation is 
extremely difficult and requires the utmost precautions; and that 
owing to these difficulties and the enormous influence of the least 

“emotion, the knee-jerk varies greatly even in the same patient. 
Even in paraplegics it was found to be irregular, wild rather than 
regularly exaggerated as in spinal affections. But should exag- 

'geration be proved, it is open to discussion whether the fact does 
not depend upon conditions other than of purely spinal origin. 

Bastian also mentions the absence of anssthesia (pp. 101, 
112); but we know that this is the case with many hysterics, and 
that typical anmsthesia is not common. Moreover, we have 

, elsewhere shown that these patients without sensory disturbance 
have somewhat peculiar mental characteristics. We shall 
dwell more particularly upon a very important statement: that 
the patients did not show any sign of disturbance of the muscular 
sense in the contractured limbs. It is very difficult to test 
kinesthesia under such conditions, and it is not sufficient to note 
that the patient has, with closed eyes, a knowledge of the 
position given to the limbs by the contracture (p. 62). For it is 
precisely a characteristic feature, that such patients have a per- 
sistent idea of the position of the limb, and cannot modify this 
idea. But when the contracture is incomplete, the presonce of 

. kingesthesia can be made out, and Bastian justly lays stress upon 
the point :—'' I take the view that it is of spinal rather than of 
cérebral type, mainly because of the absence of any distinct im- 
pairment of muscular sense in the legs, which, with such an 
amount of paralysis as exists here, ought to have been marked 
if the paralysis had been due to a functional defect in the 

"Rolandie convolutions in relation with leg movements in the two 
hemispheres " (рр. 69, 96, 107). We think, 1f we may be allowed to 
say so, that the author is perhaps right, but does not convince us 
because he draws his conclusions rather precipitately. 
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We must examine—(1) Whether a paralysis without loss of 
kinesthetic sense can be of cerebral origin, (2) Whether it is of 
hysterical nature? The answer to the first question will be 
clear if we consider paralyses through suggestion. - In some cases 
they are accompanied with muscular anesthesia, but very often 
occur without any. It depends upon the suggestion, the вп." 
jects’ ideas, his previous psychological state, ёс. Charcot had 
already noted the fact. Bastian says as much, but does not ap- 
pear to draw the due conclusions from the phenomenon, which 
shows that a paralysis without loss of kinmsthetic sensibility can 
be of cerebral origin. Moreover, clinical evidence is in accord 
with this statement; many paralyses clearly dependent on idea, 
especially if incomplete, do not involve the muscular sense. This 
obtains especially in astasia-abasia, and other similar systematised 
derangements. The paralysis is inhibitory, not amnesic; there 
is & different mechanism, though evidently cerebro-psycholo- 
gical. As to the second question, Bastian remarks that all 
functional disturbances are not hysterical, and that paralysis 
without anesthesia is not of this nature (p. 121). This involves 
minute considerations on the nature and limits of hysteria; and 
Without entering upon them, we should not be indisposed to 
accept this view. Conscious fixed ideas, these pareses without 
muscular anesthesia, may without inconvenience be separated 
from hysteria, which will thus remain more distinct; but it is 
not necessary to ascribe a spinal seat to them; it is ‘enough to 
distinguish their different psychical characteristics. 

The author has studied a number of interesting’ morbid states, 
difficult of classification ; he wishes to create for them a special 
group, of functional spinal diseases. He may be right, after all; 
and his type may eventually become very important. But though 
the idea, may be correct, the demonstration is not convincing ; 
and for the present we are doubtful whether the cases cannot be 
reduced to one of the existing classes, that of organic lesions 
(pressure, neuritis, &c.), or that of functional cerebral troubles 
(hysteria, or some other psychical disturbance). 

The author's bold attempt to give an anatomical account of 
hysteria is perhaps a little premature. At a time when we are 
scarcely beginning to understand the complex psychological 
mechanism of these symptoms, when we hardly know the coarse 
localisations of the simplest mental processes, may we hope to: 
determine, with scientific precision, the seat of disturbed at- 


! Jbid., iin., 898. 
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tention, of dreams, of fixed ideas, of alterations of personality 
which play the chief part in hysteria ? 

The volume concludes with two essays on “The Neural 
Processes underlying Attention and Volition” and on “ Тһе 
Muscular Sense: its Nature and Cortical Localisation." These 
valuable contributions are known to the readers of BRAIN 
(April, 1887, and 1892). The monograph on the kinesthetic sense 
is one of the clearest and best ever published, as befits the ob- 
' server, who was one of the first to dwell on the importance of 
kinesthetic sensations and images, and constructed the now 
classical theory on the subject. It is because we have all along 
studied with so much interest and profit the author's work on 
this subject, that we have ventured to criticise freely, though 
respectfully, this last contribution of his pen. 


Purre Janet, M.D., Paris. 


The Neuroses of Development. Ву Т. Б. Cuoustox, M.D., 
F.R.C.P.E. Being the Morison Lectures for 1890. 
Edinburgh and London ; 1 vol., 8vo, pp. 138, illustrated. 


THe author presents an original and interesting picture of 
the various neuroses from a somewhat novel point of view. 
- Instead of studying в neurosis, such as asthma or epilepsy, taken 
singly and in itself, he deals with these disorders in their mutual 
relationships, and in their succession in the same person at 
different periods of his life. Neuroses are presented as diseases 
of development—as troubles occurring in the nervous system at 
different periods of its evolution. In order to understand these 
accidents itis necessary to remember the various phases of this 
evolution in man. The author admits that the brain becomes 
adult, can exercise its full and normal functions at the age of 
25 only; and he divides into two periods the period preceding 
maturity. During the first, extending from birth to about 18 
or 19 years of age, the brain grows in size and weight. During 
the first seven years this increase is very rapid, and then 
becomes much slower. Some simple organs, such as the kidney, 
-when they have reached their full growth, at once exercise their 
functions in a perfect manner. Not so with the more complex 
structures, such as the brain, in which the perfecting of the 
functions, after the organ has reached its full size, is very evi- 
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dent during n further period of about seven years. Without 
enlarging, the organ undergoes & developmental change, becomes 
more highly organised, and.becomes capable of higher manifesta- 
tions. This further organisation escapes our methods of in- 
vestigation, and we fail to discover any appreciable differences 
between the, brain texture of a child of 10 and that of & man of 
25. That differences exist, however, is shown by the comparison 


_ of mind and conduct. 


To this first division, we must add another from another point 
of view, though no less important ; the author calls “© pre-repro- 
ductive,” the period antecedent to puberty, which is fo]lowed 
by the reproductive period with its characteristic peculiarities. 
Hence the brain, in the pre-maturity period, goes through 
several stages, marked by critical phases: crisis of birth, ages of 
suckling, ‘of dentition, of fastest increase of brain weight (4 to 


"7), puberty, period of greatest proportional increase in general 


body bulk, height, and weight next to the first year of life (14 
to 17), of the gradual and steady maturity and solidification of 
the bones and tissues generally (18 to 25), and finally that of 
the completion fof the organism, structurally and functionally, 
sexually and mentally, about 25. 

These critical phases through which the brain passes in the 
course of its development are not without their dangers, and it 
is then that all original debilities mostly tend to become manifest. 
The latter depend on hereditary taint, and which is always found 
among the ascendants of epileptics and choreies. The author's 
volume is devoted partly to the study of these striking examples 
of degenerescence. He expands the theories of Morel and Moreau 
de Tours; insisting upon the fact that hereditary influences 
modify chiefly the organs whose development is slowest, and that 
these alterations manifest themselves chiefly at the time when 
growth and development have reached their summit. 

The author, in common with Magnan and his school, en- 
deavours to determine what are the apparent external manifesta- 
tions of degenerescence, and one lecture is devoted to the descrip- 
tion of some of the morphological signs of a bad neurotic heredity 
that appear during development. In several interesting passages 
he shows that physical ugliness must not be considered as an 
entirely normal fact, but is a sign of a faulty nervous predis- 


position. Thus in the case of J. R., he says (p. 21): “ Her. 


trophie centres have produced & coarse skin, & bad expression, & 
deformed and ugly person." Andon page 84 we read: ‘ There 
has been а lack of harmonious progress; the bodily ideal.of the 
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age of adolescence has not been attained through the working of 
an evil heredity. Some features'have been retarded in growth, 
some distorted, some overgrown.” Many other corporeal defects 
are attributable .to the same cause: asymmetry, dwarfishnesg, 
hunchback, squint, ungainly movements, horse-laughing, hobble- 
de-hoyism, uncomfortable limbs, malformation of ears, jaws, 
teeth, hands, and feet. Some of the author’s statements are 
somewhat doubtful; at any rate, we may ask for, proof that all 
these deformities really point to a neuropathic heredity. 

А The question of deformation of the palate and superior 
maxillary bone (ogival palate of the French) is more fully dis- 
cussed. The author has made a special examination of the 
palate in numerous normal and abnormal subjects, and makes 
. three classes: the normal palate, wide and not high; the neurotic 
palate, narrow and high (V or saddle shaped) ; the irregular and 
deformed palate. Statistics show-that the latter forms are : 
amuch' more frequent among idiots and degenerates; and they 
correspond with a narrow cranial base—in other words, with & 
narrow brain, especially in the-anterior lobes. . 

Persons offering such stigmata of degenerescence are subject 
to various nervous diseases, which manifest themselves at various 
periods. of development. Morbid heredity is the stronger the 
earlier 16 becomes apparent, and may even disturb the embryonal 
functions, producing acephalous, harelip, cleft palate, spina bifida, 
deformed palate, and, above all, genetous idiocy. Later, during 
the period of greatest brain growth (up to 7 or 8 years), de- 
generescence is marked by rickets, night-terrors, convulsions, 
infantile paralysis, epilepsy, stammering, hypermetropia, con- 
vergent strabismus, lamellar cataract, choroiditis disseminata, 
strumous ophthalmia, i¢hthyosis, xeroderma pigmentosum, 
dermatitis ,herpetiformis, some variety of idiocy and imbecility, 
liability from. neurotic causes to sudden rise of temperature, 
great susceptibility to attacks of all micro-organisms and zymotic 
poisons, night febrile delirium of children with temperatures of 
99? to 101°, tubercular meningitis, Friedreich's disease, hydro- 
cephalus, deaf-dumbness, &. In the, third period (7 to 13) of 

: co-ordination of motion and emotion, one sees chorea, epilepsy, 
asthma, somnambulism, megrim, myopia, convergent strabismus, 
&o. Finally, during the fourth period, puberty and adolescence, 
the neuroses are; epilepsy, ‘asthma, chlorosis, menstrual de- 
fects, hysteria, interstitial keratitis, megrim, adolescent insanity 
and stupidity, impulsiveness, dipsomania, perversion of the 
moral sense and volition, frothy religiosism, perverted sexual 
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instincts, unfounded aversion to relatives, arrested body-growth, 
adolescent ugliness, some kinds of joint diseases, ingrowing nails, 
acne, subunguial exostosis, naso-pharyngeal polypi, beardlessness, 
barrenness, phthisis, acute rheumatism, &c. 

This simple enumeration shows what & number of questions 
are raised in this volume. One cannot feel uneasy, however, at 
the number and variety of complaints attributed to one and the 
same cause; and one recollects the teaching—not so very long 
ago—that typhoid fever was a developmental disease which 
young people had togo through. The author somewhat neglects, 
among the complex causes at work in the causation of disease, 
the external influences. A disease is always the result of two > 
factors—of a certain innate predisposition and of an occasional 
cause. In some cases, at least, the second cause is of more 
moment than the first. It is thus for moral as well as physical 
` phenomena. Evidently, a hereditary predisposition is necessary 
for the development of obssessions or hysteria. But it is never- 
theless true, that great emotions, suffering, or afflictions have 
determined the disease and its peculiar form, The same patients 
placed under different circumstances would probably not have 
been affected in the particular manner they have. Inversely, 
other persons whom we consider to be healthy, would have 
become hysterical or otherwise affected if placed in the position 
of the former. - We have to deal with a very complex mixture of 
physical and moral influences, of acquired educational trans- 
formations, and of original predispositions ; and ‘every factor 
must be equally held into account in our explanations of the 
phenomena. 

The author no doubt is perfectly conscious of all this, but 
has been only led to exaggerate somewhat one factor, in his 
anxiety to demonstrate its importance. The book is not intended 
to account fully for the neuroses, but to study them from a 
special point of view. Clouston has thus been enabled to give 
some very curious cases, and viewed from a highly interesting 
aspect—chorea, megrim, epilepsy, hysteria (justly considered as a 
mental disease), and adolescent insanity. He has proved the 
capital importance of neuropathic heredity, and the consequences 
which flow from this notion with reference to the interpretation 
and treatment of these neuroses. 

P. Janzt, M.D., Paris. 
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L'Idiotie, hérédité et dégénérescence mentale psychologie et 
éducation de l'Idiot. Le Dr. Juris Voisin, Médecin de 
la Salpétriére, Paris, Alcan, 1893. 


Tars book consists of a number of lectures on Idiocy delivered 
by the author at the Salpêtrière during the first quarter of the 
year, 1893, and is an excellent summary of the conditions known 
to exist in the disease. The first lecture deals with the subject 
of heredity in general, and more especially with that form of 
morbid heredity which, under the name of mental degeneration 
has been so well described by Morel. Dr. Voisin shows that 
though all causes which weaken the system, such аз intemperance 
in the use of alcohol, tobacco, and morphia, malaria, defective 
nourishment, vitiated air, poverty and debauchery, produce · 
degeneration in the human species, yet this human degeneration 
assumes a particular character in the heredity of nervous and 
mental maladies, so that the most diverse affections appear, and 
succeed one another in a family during a long series of 
generations. Mental and nervous diseases which are essentially 
hereditary ın character occupy the principal place among causes of 
human degeneration, but they are transformed in passing from 
parents to children ; the degeneration increases in a more or less 
rapid manner to end in the last stage of idiocy and cretinism, 
which produce sterility. Consanguinity is often a principal factor 
in producing this degenerátion, and nothing shows this more 
clearly than the history of the Royal Family of Spain, from 1449 to 
1700, in which the bastards alone of these families possessed 
their faculties in а sane condition. After dealing with the 
congenital and acquired causes, the author proceeds to discuss 
the pathological anatomy of idiocy. “The lesions met with may 
' be accidental or evolutional in character, and are seen in the 
eranio-facial osseous system, and in the cerebro-spinal apparatus. 
Amongst the accidental lesions are injuries to the cranium, 
cerebral compression, hamorrhages in the meninges or cerebral 
substance, embolisms and thromboses. The various shapes of 
the cranium, such as the microcephalic, scaphocephalic, plagio- 
cephalic, dolicocephalic, &., are mentioned, and reference is 
made to craniectomy as practised by Mr. Lannelongue, in cases 
of microcephalic idiocy. The author agrees with Mr. Bourneville 
that the operation is of little use, as the microcephalic head is & 
sign of a vice of nutrition which affects the trophic functions of 
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the nervous system. Facial asymmetry is often seen, as well as 
an arched condition of the palate, bad dentition, and badly- 
formed:ears. The evolutional lesions of the cerebro-spinal axis are 
very numerous, and most important; they afféct the whole or 
part of the brain, and are very variable in character. Hy- 
pertrophy of the brain is rare, but atrophy, sclerosis of parts 
of the substance, and hydrocephalus, are more commonly met 
with. True and false porencephalus are often seen in paralysed 
cases, the former being due to arrest of development, the latter 
the result of a destructive process due to a trouble of circulation 
supervening during intra-uterine life or coming on later. The 
author gives numerous definitions of idiocy, and concludes | 
with one of his own:—''The idiot is an individual whose 
intellectual, sensory, and motor faculties are not developed, 
or are abnormally developed in a defective manner, or are 
arrested in their evolution before or some years after birth 
to a degree which théy cannot overcome in consequence of various 
fostal or chronic lesions of the brain.” This, like other definitions 
however, does not give any idea of the part which etiology and 
pathological anatomy play in this affection; neither does it give 
an account of all the degrees of idiocy which one observes in 
practice. Various classifications are noticed, including that of 
the author, who divides idiocy into four categories, viz.: (1) 
complete, absolute idiocy, congenital or acquired; (2) incomplete 
idiocy, congenital or acquired, susceptible of amelioration; (3) 
congenital or acquired imbecility; and (4) mental ‘debility. The 
‘symptoms and clinical aspect of idiocy are fully described, 
reference being made not only to the malformations of the 
cranium, asymmetry of the face, vaulted palate, and condition 
of the teeth and ears, but also to the condition of the limbs. 
The arms are often too long for the body, a condition similar to 
that found in monkeys, and the fingers may be webbed or in- 
creased in number; in addition, there 1s often paralysis with 
atrophy and athetosis. A long description is given of the con- 
ditions found in the genital organs, and we learn that puberty is’ 
not retarded in girls, but is delayed in boys. The author then 
proceeds to study the condition of the senses in idiots, and. passes 
in review successively, sight, hearing, smell, taste, general sensi- 
bility and the muscular sense. With respect to sight, visual per- 
ception of objects is developed very late in infant idiots, and in 
some cases it is never present; the look is then always vague, 
and those affected in this way cannot by the sense of sight 
eacquire exact notions on the form, relief and dimensions of 
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objects. Tamburini, Morseli and Benedikt have observed in 
these cases occipital flattening coinciding almost always with 
these phenomena ; and as the organ of vision is generally sound, 
and these patients do not see, or see badly; the reason is that 
their visual centre is insufficiently developed. This centre, ac- 
cording to Munk and Monakow, has its seat in the occipital lobes, 
and this fact explains to us the co-existence of occipital flatten- 
ing and psychical blindness. Reference is made to the anato- 
mical description of the brain and cranium given by Lavocat and 
Franck, who consider the cranium as & continuation of the 
vertebral column, its osseous pieces representing modified verte- 
bra, which contain four distinct segments of nervous substance, 
the seat of the spezial senses; the occipital vertebra enclosing 
the sense of sight, the sphenoidal thut of taste and smell, the 
temporal that of hearing and the frontal the seat of intelligence. 
The senses of taste and smell remain generally in a rudimentary 
condition; some idiots are gluttonous, others, with a perverted 
taste, eat anything which comes in their way, such as paper, 
earth and pebbles; in these the sense is very little developed 
and they cannot distinguish sweet from bitter substances. A 
blunted or perverted sense of smell is frequent, and patients will 
be seen to inhale with indifference the vapour of ammonia and 
of eau de Cologne; it 1s necessary, therefore, to keep out of 
their way all injurious substances. As to the sense of hearing, 
deafness is much rarer than blindness in idiots, and when 
present is due either to lesion of the central organ, which is the 
more frequent cause, or to defect in the auditory apparatus; on 
the other hand, many have the musical sense very well deve- 
loped. The muscular sense is deficient, and associated movements, 
such as walking, taking hold of an object, and dressing are with 
difficulty performed. Some idiots are constantly moving about, 
others on the other hand are quite inert, and will remain all day 
in their chair or bed; others again are subject to various auto- 
matic movements, and others destroy everything that comes in 
their way. Tactile sensation, general sensation, and organic 
‘sensations are sometimes diminished and sometimes absent. The 
chapter on language in idiots is a very interesting one. Language 
is shown to consist of a concourse of intellectual, sensorial, and 
motor images associated in a definite fashion. When one pro- 
nounces the word “orange,” for example, an auditory image is 
called up, which, 1n its burn, raises the visual image of в round 
object ; this visual image creates an olfactory and gustatory image, 
and from the whole of these images results the idea that we 
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have of the word “‘orange;” if we wish to write or pronounce the 
word all the preceding images call up the special image of articu- 
lation for writing or for speech. Suppose, however, that one or 
many of these images are not awakened; in this case we shall 
have.an incomplete, imperfect, or no idea of an‘object, and this 
is what happens in the case of idiots. ‘The intellectual opera- 
tions, which succeed one another at the moment.of an ‘auditory 
“impression, are reviewed and arranged in three orders, according 
as the auditory perception, is effected in a rude fashion, is 
differentiated, or becomes verbal. When these three forms of 
hearing are attacked separately, we have cortical deafness, 
psychical deafness, and verbal deafness. -In idiots, who cannot 
speak, we have to distinguish aphasic motor idióts, from idiots 
who are aphasic from psychical deafness or verbal deafness. In 
the first case,,the idiot cannot speak, bub he comprehends what 
'is said to him; in the second case, that of the profound idiot, 
he cannot comprehend or utter a single word; in the third, he 
cannot comprehend words, but can comprehend gestures. 
Passing over the chapters on instincts, sentiments, intelli- 
gence, and will, we come to one on “idiotie myxedémateuse ” or 


* eachexie pachydermique,” the names given by French writers to ` 


the disease which is known as sporadic cretinsim in this country. 
The well-known characters of this affection are described, and the 
author points out that it comprehends three orders of symptoms : 
(1) the cutaneous alterations which have given to if the name of 
pachydermic cachexia; (2) the arrest of intellectual development, 
the idiocy ; and (3) the absence of the thyroid body. Even in 
` those cases where the thyroid has been found to be hypertrophied, 
histological examination of it has shown that the hypertrophy of 
the connective tissue had caused atrophy of the proper elements 


of the gland, so that its function was suppressed. Reference is : 


made to Mordret’s researches, who found that in from 11 to 50 
per cent. there was atrophy of the thyroid gland in idiocy, and 
who was of opinion that there was an intimate relation between 
thyroid atrophy and the degree of intellectual dulness. The 
author tries to explain the way in which the suppression or 
absence-of the thyroid gland produces the disease, and on this 
point the experiments of Schiff and the observations of Ragowitch, 
of Albertoni, and Tizzoni are quoted. Dr. Voisin refers to the 
treatment of grafting portions of the gland, and injecting an 
organic liquid prepared from an extract of it, but makes no men- 


tion of the treatment now practised of administering Љу the . 


«nouth tabloids containing an extract of the gland. 
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The last chapter deals with the treatment of idiocy, and a full 
description is given of the physical, medical, moral, and educa- 
tional treatment, now pursued in all institutions for the care and 
training of idiots and imbeciles. Great stress is laid on the 
prophylactic treatment, both as regards the parents and the 
patient, and the evils to be avoided by the parents and the means 
required for putting the patient into a healthy condition are fully 
pointed out. The book is well illustrated by cases which have 
come under the author's care. 

{ FLETCHER BEACH. 





Savill on the Electrical Changes of so-called Idiopathic 
Myopathy. 


In the Nouvelle Iconographie de la Salpétriére Dr. T. D. 
Savill publishes full particulars of an interesting case which cor- 
responds in its history and clinical features with the Infantile 
Idiopathic Amyotrophy of Duchenne, but which, nevertheless, 
presents certain interesting changes in the electrical reactions of 
the muscles both to faradism and galvanism. Examples of this 
disease have generally been described as unattended by any 
electrical changes, and have consequently been regarded as due 
to inherent alteration in the muscle itself (a primitive myopathy), 
independent of any neuro-spinal lesion. The observation before 
us goes to show that this is not invariably so. 

Cases of this class tend to gravitate, after visiting the 
different hospitals, to the metropolitan infirmaries, and Dr. 
Savill expresses the belief, founded on his experience at the 
Paddington Infirmary, that cases of so-called idiopathic ог 
primary myopathy nearly always, at some time in their history, 
present electrical changes of some kind. ‘This is contrary to the 
hitherto accepted view that this feature of unaltered electrical 
reactions is (after the age at which the symptoms first appear) 
the chief one which distinguishes cases of idiopathic myopathy 
from the larger group of progressive amyotrophic paralyses 
(anterior polio-myelitis). Dr. Savill further holds the view that 
many of the phenomena attending those oases are explicable on 
the assumption that there is a chronic generalised neuritis of 
very insidious onset and slow march. Certainly the case he 


! May, 1894. . 
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describes presented, at one time, tenderness and pain along the 
course of the nerves and electrical changes, which would tally 
with this opinion. A case which tends.to support this view has 
has also been recorded by Guinon in the Nouvelle Iconographie, 
&nd the number of the journal which contains the one under 
consideration mentions others. Brissaud also publishes several’ 
cases having the same bearing, and maintains that the clinical 
distinction hitherto drawn beüween Primitive Muscular Dys- 
trophies and the Amyotrophies of spinal origin are not borne out 
by the facts. Dr. Savill also points out that cases of “ primitive 
myopathy” and of amyotrophy accompanied by the usual elec- 
trical changes occur in different members of the same family ;* 
that cases of pseudo-hypertrophic paralysis, which undoubtedly 
belong to the class of so-called myopathies, are sometimes ats 
tended by marked electrical changes ;* and that these circum- 
stances all tend to support the idea that the lesion of the 
myopathies is, hke the amyotrophies of spinal origin, primarily 
in the nervous system; though on account of its slight and, may 
be, evanescent character, it has hitherto escaped detection. 


The patient was a girl named Susan B., admitted, on No- 
vember 6, 1889, into the Paddington Infirmary, where she re- 
mained under observation for five years, and where she still 
drags on a weary existence. 

The family history on the mother’s side was healthy, but 
on the father’s there was a history of epileptic and other fits, 
paralysis, and a tendency to drunkenness. An elder sister of 
the patient had certainly, from the clear account given by the 
mother, been attacked with identically the same form of amyo- 
trophy, and another sister had shown some suspicious symptoms 
of it. 

The patient, according to the mother’s account, had never, 
even as a baby, been able to shut her eyes properly, but asa 
child she was bright and intelligent, and nothing abnormal was 
noticed about the muscles. 

At the age of 7 she showed weakness and curving forwards of 
the spine, for which she was treated by lying upon the back, and 
about the same time it was noticed that the face was becoming 


! January, 1898—a cdse under the care of M. Brissaud in 1890. 
* «Tecons sur les Maladié Nerveuses," Paris, 1895, p. 844, ќе. 


* See also Charcot, “ Lectures on Diseases of Nervous System," New. Syd. 
Soc. , vol.1i1., p. 04, апа Cenas and Douillet, Lowe Médicale, Nos. 7 and 8,1885. ` 
А Bédard et Rémond, Arch. Gen. de Med., July, 1891. 
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expressionless, the speech: altered, and that the lower lip was 
becoming very protuberant. 

When about 8 years.of age the mother was attracted by the 
commencing deformity of the feet. At the age of 9 the de- 
formity and weakness of the legs was sufficient to prevent her 
from walking, and an operation was suggested but refused. 
She was never able to walk after this. 

At the age of 10, though the feet were deformed, there was 
no general wasting obvious to the mother, and the patient was a 
fair height for her age. However, the weakness of the legs and 
face was becoming progressively worse. The involvement of the 
arms was so gradual that it is unknown when the deformity and 
wasting of these first began. It seems probable, therefore, that 
the atrophy started in the face as a baby, and, about the age of 
7 or 8, attacked the back and legs. 


Condition on Admission to the Paddington Infirmary n No- 
vember, 1889, aged 18.—The first of the pictures shows the 
atrophy of arms and’ legs, the dropped hands, and the talipes 
equinus. 

Figs. 2 and 8 show the same deformities, and the marked 
spinal lordosis in other attitudes. Fig. 2 shows very distinctly in 
the profile the protruding lips, which the patient was quite in- 
capable of closing. The difticulty of supporting her accounts for 
the blurring of the outline of fig. 3. They need no further des- 
cription. At this time there was some hyperesthesia of the skin 
and some general tenderness of muscles and of the distal segments 
of uerve trunks. 

Fig. 4 shows the maximum amount of closure of the labial 
and visual orifices. There was at this time an extreme degree 
of amyotrophy, which is described in considerable detail (loo. cxt.). 

One of the most noticeable features of this case, like others of 
the same kind, was the marked predominance of the atrophy of the 
extensors over the atrophy of the flexors, resulting in “ dropped 
hand" and “ dropped foot.” These deformities were due to the 
tonic contraction of the remaining healthy fibres of the flexor 
muscles, for they could be straightened almost completely by 
passive movement. The power of flexing the extremities was 
retained to some extent, but the power of extension was almost 
mil, The extremities were always very cold and livid. 

Electrical examinations, both by Dr. Savill and Dr. Kilner, 
showed a general diminution of faradic contractility. Most of the 
muscles required three, four, or even five times the normal strength 
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of current to produce contraction, A notable exception to this 
was found in the flexors of the forearm and the flexors of the lower 
leg on both sides of the body, which give a reaction with about a 
fourth of the normal strength of current, showing thus an increased 
faradic irritability. . 
The galvanic contractility was also, in general, somewhat dimin- 
ished, the muscles requiring two or three times the normal strength 
of current to produce effect. Here again a notable exception was 
found in the flexors of the forearm on both sides, and the flexors 
of the left lower leg, whete the contractility was somewhat in- 
creased, and KOC approximately equalled ACC. The galvanic 
contractility of the flexors of the right lower leg were normal, both 
quantitatiyely and qualitatively. The galvanic contractility was 
also, in general, qualitatively altered so that KCC and ACC were 
too nearly alike, the one being barely double the other instead of 
33 times, the only exception being the flexors of the right lower 
: leg, as just mentioned. 


Aged 19.— When the patient was admitted, at the age of 18, 
there were some general tenderness of the muscles and nerve 
trunks, and some hyperssthesia of the skin; but about the age of. 
19 she developed, in addition, attacks of severe pain, accom- 
panied by acute tenderness along the nerve trunks. These 
symptoms became less the following year, but never entirely 
, disappeared.  Fibrilar tremors, such as Duchenne describes 
in these cases, were not observed in this patient, but the limbs 
were affected with constant fidgety movements, and an inability 
to keep in any one position, resembling athetosis — another 
symptom which might be regarded as pointing to an involve- 
ment of the nervous system. 


Aged 28.—But little change had taken place in tho patient 
during the five years she had been under observation. She kept 
to her bed, the deformities seemed to be gradually getting 
' more pronounced, and the weakness greater. The muscles were 
again examined by Drs. Kilner and Savill. There was, as before, 
a marked general diminution of faradio contractility, with the 
exception of the flexors of the forearm on both sides, where there 
was & slight increase, and excepting also the flexor muscles of the 
lett lower leg, where the faradic contractility was approximately 
normal. 

„ Ав regards galvame contractility, there was a greater general 
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diminution than on the previous occasion, with the same excep- 
‘tions as before, namely, the flexors of both forearms, and.now 
both lower legs, where the contractility was fairly normal as to 
quantity ; but KOC and ACO were now equal: Over the rest of 
the body KCC was'only a little greater than ACC. .These results 
are embodied in two, tables which-accompany the paper, 

In general terms the degree of alteration of the electrical 
reactions was proportionate to the. logs of muscular substance and 


‚ .power. In those muscles, however, which retained some degree 


of power, there wag, in addition to a diminution to both currents, 
a qualitative alteration -of the galvanic contractility. On the 
occasion of the second examination, the muscles which retained 
most power were the flexors of the legs andarms. With these 
exceptions the degree of atrophy was extreme. 

A copious bibliography on the subject of amyotrophy is given 
at the end of Dr. Savill’s paper. A classification of the amyo- 
trophies is also given. 


D 





Mott and Sherrington on the Influence of Sensory Nerves 
upon Movement. (Abridged from the Proceedings of the Royal 
Society, 1895, p.'481.) 

' (1) Effect of Section of the’ whole Series of Sensory Roots 
belonging to the Limb.—By the “ whole series" is meant in the 
brachial region from the fourth cervical to the fourth thoracic m- 
clusive; in the lumbar from the second to the tenth post-thoracic 
inclusive. 

From the time of performance of the section onwards, as long 
as the animal may be kept, the movements of the hand and foot 
are practically abolished; the movement of grasping, which is so 
frequent and useful to the monkey, both with the hand and foot, 
never occurs at all in our experience. On the other hand, the 
movements at the elbow and knee, and especially the movements 
at the shoulder and hip, are much less impaired. The fore limb 
hangs from the shoulder partially flexed at the elbow; the hind 
limb is fiexed at hip and knee. As tbe animal runs about it does 
“not attempt to use the leg; the fore limb swings helplessly, with 
flexion at elbow and wrist and adduction at shoulder, in much the 
same position'as 1f carried in a sling. The hind limb looks as if 
it were bemg held up so as to be kept off the ground while the 
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animal runs on three legs; we are inclined to think that this 
appearance is deceptive, and that the position results from an 
equilibrium of the action of the muscles, in which purposive action 
on the part of the animal does not play а rôle. When the animal 
is allowed to climb & rope or the side of the cage, the fore limb 
swings more or less helplessly, and is not used for the climbing! 
similarly, the hind limb is kept more or less flexed at hip or knee, 
and is not used for the climbing. 1 the feeding-time be deferred 
and an animal, in which the apæsthete limb is an arm, be tested 
by offering it fruit after the sound arm has been secured behind 
the back, there is no attempt to use the apmesthete limb for 
reaching the food, but the neck is thrust forward in order for the 
mouth to seize it. If the fruit be placed in the hand of the 
apæsthete arm, the animal does nof lift the hand, and appears 
quite unable to do so, even though encouraged. If, however, the 
hands of а tame normal monkey be secured behind its back, and 
ав it lies on the floor, fruit be placed near it, the fruit is usually 
taken at once with the foot; but if the leg is apæsthete the fruit 
cannot be taken, although in one monkey the attempt used to be 
made. The foot was rapidly thrust toward the fruit by extension 
of hip and knee, but the foot missed its object widely, i.e., by 
several inches, and the digits were not moved, though the ankle 
appeared to be slightly plantar-flexed. The impairment of 
motility in the hmb ensues immediately upon completion of 
the section; that is to say, directly the effects of the anzsthetic 
have passed off sufficiently to allow requisite examination of the 
animal's ability to move its limbs, the above-described inability 18 
discoverable as fully developed as at any subsequent period. We 
have kept the animals alive for various periods up to and over 
three months, and there has been no obvious change in the 
condition, either in the direction of improvement or the reverse. 
In the case of the lower limb, after two or three months, the 
constant position of flexion of hip and knee, on two occasions, 
gradually induced a change in the muscles of the thigh, which 
prevented hip and knee being properly extended, even by passivo 
stretching. 

As to the nature of the disturbance of motility in the limbs, 
one feature, namely, its peculiar topographical ‘distribution, is 
salient and constant. The defect in motility increases from the 
attached base to the free apex of the limb; so that, for instance, » 
while comparatively slight at the hip, it is successively greater at 
knee and ankle, and greatest (amounting as regards volition to 
absolute loss) in the digits. 
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In this respect it curiously closely simulates the impairment of 
motility ensuing upon ablation of the limb region of the cortex 
cerebri; but it is, in the monkey, somewhat more severe than the 
impairment following cortical ablation. 

We find, however, that forcible and rapid movements, even of 
tHe fine joints at the end of the limb, can be induced in the animals 

.by causing them to “struggle”; for instance, while recovering 
from ether inhalation, or while trying to free themselves on being 
held awkwardly, the whole limb at all its joints may exhibit 
movements; but even under these circumstances it is only once 
or twice that we have seen “ grasping ” movements of the digits, 
although sharp extension of the digits is not nearly so infrequent. 

We are led from thesd and other considerations, which will be 
detailed in & fuller paper, to conclude that associated movements 
in the limb (“ Mitbewegungen ") are comparatively little impaired 
by loss of the sensation from the limb in which they occur; but 
that the independent and more delicately-adjusted movements 
which employ preponderantly the smaller and more individualised 
muscular masses of the hand and foot, and serve to move the 
digits, especially the hallux and the thumb—in fact, just those 
movements which are represented most lberally vn the limb area of 
the cortex, are extremely severely impaired, and, in some instances, 
are abolished. We say “ abolished” advisedly, because we are 
persuaded by our observations that, in the case of certain move- 
ments, e.g., grasping movements of the hand and foot, opposition 
of pollex and hallux, the animal is rendered absolutely powerless 
to perform them, even under the strongest possible inducements. 
This conclusion has been gradually forced upon us.’ Although we 
are aware of the danger of introducing terms relating to con- 
sciousness into descriptions based almost solely on motor re- 
actions, we believe that we cannot more lucidly, state the condition 
of the animals than by saying that the volitional power for grasp- 
ing with the hand, &c., had been absolutely abolished by the local 
loss of all forms of sensibility experimentally produced. Further, 
that this volitional power was lost immediately from the time of 
operation, and that there was not the slightest’ evidence of any 
recovery of it during the longest periods to which our observations 
extended (about four months). 

This being so, it is natural to inquire what influence, if any, 
is exerted by the section of the posterior spinal nerve-roots of the 
limbs upon the reactions obtainable from the hmb area of the 
cortex? That no diminution, but rather a slight increase of the 
excitability of the cortex, is the immediate result has been shown 
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by one of us previously. But the question remained, what will 
be the result when, for many weeks, the severance of the roots 
has led (as above shown) $о disappearance from the limb of those 
very movements which the cortex, when experimentally excited, 
is especially able to produce? We have answered this, both by 
electrically exciting the cortex and by giving absinthe intra- 
venously to produce epilepsy (Magnan). On exciting the cortex 
cerebri of the hemispheres in the appropriate regida. for eliciting 
movements of the thumb, hallux, or digits, the responsive move- 
ments have been as easily elicited from the apæsthete limb as 
from the normal limb, and 14 has several times seemed to us rather 
more easily, that is to say, with a slightly less intensity of faradic 
current (the rate of interruption always remaining the same, 
at 

As to the absinthe epilepsy, it always affected the apæsthete 
-limb in a manner not distinguishably different from the normal 
limb. Convulsions sometimes started in the normal and desen- 
sitised limb simultaneously, sometimes a little earlier in one or 
the other; but no indubitable predominance or preference was 
shown by either limb. In a very few of our experiments (three) 
no movement was obtained in the apmwsthete limb on excitation 
of the cortex; this was found to be explained subsequently by 
naked-eye degeneration of the pyramidal tract as revealed after 
hardening in Muller’s fluid. This degeneration was due to injury 
accidentally inflicted upon the lateral column of the cord by the 
operation. The spinal tonus in the muscles a the apæsthete limb 
18 undoubtedly much diminished. 

These observations seem to us to point to the profound dif- 
ference existing between the production of the finer movements 
of the lımb in volition on the one hand, and by experimental 
stimulation of the cortex on the other. The fundamental im- 
portance of sensation for those finer movements of the limb, 
which are so especially well represented in the cortex of the ape, 
has by no authority been more forcibly emphasised than by Dr. 
Bastian. We think these experiments go even further than his 
arguments in pointing to the influence of sensation upon voluntary 
movement, inasmuch as they indicate that not only the cortex, 
but the whole sensory path from periphery to cortex cerebri, is in 
aotion during voluntary movement. 

(2) Effect of Section of a Single Sensory Root.—In striking 
contradiction to the above-stated impairment of movement in the 


10, S. Sherrington, Phel. Trans., vol. сіхххіу., B, pp. 690, 691. 
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limb ensuing upon section of the whole series of its sensory nerve 
roots stands the effect of section of any one of the sensory nerve 
roots of the series singly and alone. In the latter case no impair- 
ment of movement at all results, or, at least, can with certainty 
be detected. 

" This is the case even when the largest and most important 
sensory root of the series is chosen for section ; namely, in the 
upper limb the eighth cervical, and in the lower limb the sixth post- 
thoracic. (These are the nerves that supply the skin over the 
whole of the hand and foot respectively. It is to be remembered, 
however, that hand and foot respectively are each of them sup- 
plied with sensation by at least three sensory roots, the middle 
root covering the whole surface in each case.) 

We attribute the fact that section of these large roots with 
their wide distribution over hand and foot produces so little 
appreciable effect, to the fact that the distribution of all the spinal 
nerves in the skin is an overlapping one. The extent of over- 
lapping is great enough to prevent the section of any one nerve, 
even of the largest, producing actual anmsthesia of the skin in 
any part. 

We further find that even if a field of absolute anmsthesia be 
actually produced by section for instance, of the seventh, eighth, 
and ninth ‘post-thoracic roots, or, in some cases, by section of the 
seventh and eighth cervical and first and second thoracic roots, the 
impairment of movement resulting in the limb is comparatively 
slight. This is the more remarkable when the region deprived of 
sensibility includes some of the most highly sensitive parts in the 
limb, namely, those of the palm. 

In such a case the retention of sensibility, although in an 
impaired degree, by the radial side of the palm, including pollex, 
is the cause, in our opinion, of the remarkable quantity and 
quality of movements still executed by the limb in spite of that 
impairment. In the case of section of the seventh, eighth, and 
ninth post-thoracic sensory roots, it was almost impossible, even 
on the closest examination, to detect any defect of movement. 
whatever; the animal used both its feet apparently equally well 
in climbing or running, there was no clumsiness in picking up small 
objects (as a kernel) with the foot, and no hesitation in so doing. 
The chief detectable muscular difference between the limbs was 
that the knee-jerk was more brisk upon the operated side, and the 
calf and ham and back of the thigh were very deficient in sen- 
sation. 

In the case of section of the sensory roots of the seventh and 
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eighth cervical and first and second thoracic, besides the ulnar 
border of the arm, the hand, with the exception of the thumb and . 
radial side of index, is also quite insensitive ; and the sensitiveness 
of the skin of the thumb and index, where present, is below nor- 
malin degree. Nevertheless, although impairment of movement 
(especially clumsiness) is obvious, yet the condition is strikingly 
different to that obtaining after the whole series of roots has been 
cut through. Food is easily taken up from the hand and picked 
up from the floor with the thumb and index of the partially 
apmsthete limb, and the limb is freely used in progression and in 
climbing. The grasp of the partially apssthete hand is easier, 
however, to detach from the cage than that of the normal hand. 

We find, again, that a degree of impairment very nearly as 
great, indeed not obviously different from that produced by section 
.of the sensory roots of the whole series of the nerves of the limb, 
is produced by section of just those sensory roots which supply 
the apex of the limb, t.e., the hand and foot. If the whole hand 
or foot be completely apssthete by the sections, then the peculiar 
degree of inability to move the limb, described at the outset of 
this communication, is obtained in (as far as we can see) its full 
extent. This result has its converse in the following, which we 
have also noted : 

(8) Effect of Section of the whole Series of Sensory Hoots 
belonging to a Limb, with the exception of a Root that supplies the 
Hand or Foot.—If the sensory roots of the whole series of the 
spinal nerves belonging to в limb be severed, with the single 
exception of, in the upper limb, the eighth carvical (distributed to 
the whole extent of the hand), and in the lower limb the sixth post- 
thoracic (distributed to the whole extent of the foot), & certain 
degree of impairment of movement of the limb results, which 
appears rather as weakness than clumsiness, but the degree of 
impairment is altogether quite slight. The limb is used freely for 
progression, for climbing, for picking up food, and bringing it to 
the mouth. The grasp of the partially apæsthete hand is easier 
to detach from the cage than that of the hand of the normal 
side. 

The question naturally arises whether in the interruption of 
the paths of afferent impulses these can: be so dissociated as to 
decide what share the muscular sense takes in the results ob- 
served? The afferent nerve fibres from muscles per se run, іш 
every case in which they have been examined, in the correspond- 
ing spinal roots to the motor. It is possible, therefore, in the 
hand and foot to sever the sensory roots supplying the muscles 
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while only partially interfering with those supplying other.struc- 
tures—the skin, sheaths of tendons, joints, &c. The converse is 
also true. On leaving intact the afferent fibres from muscle for 
the greater part,.but interrupting all other afferent channels, we 
find that the defect of movement produced is nevertheless extreme, 
ås, for instance, when the lowest four cervical and the first tho- 
racic roots are severed. In the same way, when the fifth, sixth, and 
seventh post-thoracic roots are divided, the sole of the foot is apses- 
thete, and the defect in movement is extreme, although the 
afferent fibres from the plantar muscles remain to a large extent 
intact. . 

Conversely, when the seventh, eighth, and ninth post-thoracic 
roots are severed, the afferent fibres from the plantar muscles are 
completely interrupted, but the sole of the foot remains sensitive 
all over, owing to the sixth and fifth roots. In this case (and we 
have two instances of the kind), the defect of movement, if it 
exists at all, is not appreciable. 
|. It must be remembered that other deeper structures are inner- 
vated by the same nerves as the skin, and these we do not wish to 
dissociate from the sensory channels still uninjured after inter- 
ruption of all afferent tracts from the muscle itself. 

One of our chief results is :—That afferent impulses, both from 
the skin and from the muscles, especially the former, as related 
to the palm and sole, are necessary for the carrying out of “ highest 
level" movements. From observations on tame animals we are 
firmly convinced that there exists actual inability (and not only 
absence of volition) to perform the movements in question." 


—— — -- 





Bastian on the Relations of Sensory Impressions and 
Sensory Centres to Voluntary Movements. 


In & subsequent part of the Transactions Bastian criticises 
Mott and Sherrington's conclusions. After giving a résumé of his 
viewson Kinesthesis, he says:—‘ From the point of view of sensory 
guidance, cortically initiated movements are divisible into two 
categories :—(1) Speech movements which are now known to be 
produced under the guidance of co-active auditory and kinsmsthetie 
centres; and (2) Limb and other bodily movements, which are 
‘equally well known to be produced under the guidance of co- 
active visual and kinssthetio centres. In each case the kinss- 


.! Of. Ohsuveau's article on “The Sensorimotor Nerve-circuit of Muscles,” 
Brary, 1891, p. 145.--Ер. 
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thetic centres do not seem to act independently, but only in re- 
sponse to the primarily initiated activity in the auditory or in the 
visual centres respectively—these latter in all cases кешш to 
take the lead.” , 

.Limb movements may be paralysed by organic lesions or by ' 
functional defects. The latter, again, may be either cerebrdl 
or spinal. in seat. Bastian has described cerebral functional 
patalyses in the volume, of which a review is given in the present 
part of Bram. Of the spinal functional defects (also discussed 
in that part of review) he speaks as follows :— 

“Tt is into this catagory that, in my opinion, the forms of 
paralysis fall that have been produced by Drs. Mott and Sherring-: 
ton as & result of section of all the sensory roots of a limb. . 

* We have been long familiar with forms of paralysis due to 


structural lesions affecting the great ganglion cells in the anterior . 


cornus of the cord; those, for instance, due to polio-myelitis or 
to focal lesions of different kinds involving the anterior cornua. 

“ Three years ago, moreover, I gave reasons for believing that 
there are cases of functional paralysis of, spinal type, due to 
defects in these same regions of the spinal cord (examples of 
which were recorded), that ought to be distinctly separated from 


those of cerebral origin commonly known as “ hysterical.” We_ 


have now, as І ат inclined to maintain, in the experiments of 
“Drs. Mott and Sherrington, an experimental proof of the existence 
of one of these forms of functional paralysis of spinal origin. 


* Instead of a lowered fm:ctional activity in cerebral kinss- ` 


thetic centres (interfering with volition), we have here a lowered 
functional activity in the motor centres themselves situated in the 
spinal сога, by reason of which their molecular activity is so 
altered that they are no longer capable of responding to ordinary 
volitional stimuli coming from the cerebral cortex. This, at least, 
is the explanation which I would suggest, instead of supposing, 
as the authors do, that volitional power itself ‘has been abso- 
lutely abolished by the local loss of all forms of sensibility’ in 
the paralysed, limbs. , 

í As I have already stated, a local loss of all forms of sensi- 
bility caused by a lesion in the brain in the region of the internal 
capsule causes- по such paralysis. There is, therefore, no.ground 
for supposing that the animal’s power of willing is interfered with 
by section of all the posterior roots coming from the limbs ; while, 
on the other hand, all the details furnished by Drs. Mott and 
Sherrington are quite in harmony with the interpretation that the 


animal’s ordinary will-power is unable to excite the spinal motor 


D 


i 
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centres to action when their molecular condition has been altered 
by cutting off all the different stimuli proceeding to the corre- 
sponding region of the cord. The immediate result of this may 
‚ be presumed to ‘be a lowering of the habitual sub-activity of the 
motor centres upon which the condition of tonus in the muscles 
depends. 

“The fact that the results are produced only when all the 
sensory roots are cut, and that ‘the defect in motility increases 
from the attached base to the free apex of the limb,’ so that ‘ the 
independent and more delicately adjusted movements which 
employ preponderantly the smaller and more individualised 
muscular masses of the hand and foot’ are those which are most 
severely affected or abolished, although they may appear con- 
firmatory of the interpretation of Drs. Mott and Sherrington, are, 
in fact, no less in accordance with that here given. This will be 
seen to be so if we bear in mind the overlapping of the fields of 
distribution of the sensory roots in the spinal cord (as shown by 
Sherrington), and the fact that the most delicate stimuli going to 
the smaller muscles might be expected to be those which would 
prove most impotent to rouse the sluggish spinal centres into 
activity. Again, when the authors say: ‘We find, however, 
that forcible and rapid movements, even of the fine joints at the 
end of the limb, can be induced in the animals by causing them 
to ‘struggle’; for instance, while recovering from ether inhalation 
or while trying to free themselves on being held awkwardly, the 
whole limb at all its joints may exhibit movements,’ we have 
facts quite compatible with my interpretation. Muscles may not 
respond to ordinary volitional stimuli, and yet may respond when 
the stimulus is strengthened under the influence of emotion. In 
a similar manner may we explain the fact that when the 
kinesthetic centres corresponding with an apmsthete limb are 
stimulated by electricity, movements of the previously paralysed 
limb are produced just as easily as they are in а normal limb.’ 
Such results may, as the authors say, be considered to point to 


t This fact shows that the outting off of the afferent impressions by section 
of the sensory roots does not entail a lowered excitability of the kinesthetic 
centres in the cortex, but rather the reverse, if we look to the really lowered 
activity in the spinal centres which the absence of tonus implies. In the case 
of complete cerebral hemianmsthesia, however, there is, over and above the 
absence of any such lowered activity of the spinal centres, another important 
‘difference between the conditions existing and those which obtain ım the 
experiments of Drs. Mott and Sherrington, viz., no cutting off of cerebellar 
influence, so that the activity of the cortex and of the sub-cortical centres is 
less interfered with. These differences tend, I think, to explain the presence 
of paralysis with section of the posterior roots, and its absence with cerebral 
hemianssthesia. (May 4, 1895.) . 
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the ‘profound difference between the production of the fine 
movements of the limb in volition, on the one hand, and by 
experimental stimulation of the cortex, on the other.’ This 
explanation is as valid for the one as for the other interpretation. . 

“The stimulation by electricity may, and probably does, 
involve a very different kind of stimulus from that which nor- 
mally emanates from the cortex during a voluntary act, and 
how subtle are the differences that exist between the conditions 
leading to paralysis or not in different instances may be judged 
from the functional cases of paralysis of cerebral origin, previously 
referred to, in which there may be in the same person, in imme- 
diately successive periods, complete paralysis of the limb so long 
as the eyes are closed, and no such paralysis when the eyes are 
opened.” 





J. B. Charcot on Progressive Muscular Atrophy. (Thesis, 
Paris, 1895.—Abst. in Rev. Neur., Sept. 15, 1895.) 


Several recent observers have contested the existence of this 
disease as an independent type. The author’s object is to refute 
their arguments, by showing that its evolution and lesions are 
peculiar to itself ; and that the lesions of the white fasciculi depend 
upon the poliomyelitie processitself. Five personal cases are de- 
Soribed; two with post-mortem examination. The fifth is one of 
subacute anterior spinal paralysis, which the author connects with 
the other type. 

In the two post-mortems he found the usual antero-cornual 
lesions, together with sclerosis of the anterior fundamental fasci- 
culus. This is seen, on a transverse section, as a comma-shaped 
band, encircling the anterior horn, and tailing off backwards in 
the lateral column, parallel with the contour of the cord. This 
peculiar zone of degeneration has been casually noticed by 
previous observers. : . 

The author shows its importance and explains it as due to the , 
destruction of the fibres originating in the “ cellules de cordons.” 
Its localisation is similar to that of the supplementary degenera- 
tion of amyotrophic lateral sclerosis. It is found in other cases 
of poliomyelitis; though it may be slight, and escape discovery 
when Pal’s method is used; carmine shows it well. 

. The author concludes that there exists a Duchenne-Aran type 
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of progressive muscular atrophy, as propounded by his father, the 
late Prof. Charcot. The sclerosis of the white fibres is no argu- 
ment against it, since it depends upon the existence of a polio- 
.myelitis, of which it forms a secondary degeneration. 


Third International Congress of Psychology. (Munich, 
August 4-7, 1896.) 

Programme or WORK. 

I. Psychophysiology.—(a) Anatomy and physiology of the 
brain and of the sense-organs (somatic basis of psychical life). 

Development of nerve-centres ; theory of localisation and of 
neurons, paths of association, and structure of the brain. 

Psychical functions of the central parts; reflexes, automatism, 
innervation, specific energies. 

(b) Psychophysics. Connection between physical and psy- 
chical processes; psychophysical methods; the law of Fechner. 
Physiology of the senses (muscular and cutaneous sensibility, 
audition, light-perception, audition colorée ); psychical effects of 
certain agents (medicines)—Reaction-times—Measurement of 
vegetative reactions (inspiration, pulse, muscle-fatigue). 

lI. Psychology of the normal individual.—Scope, methods and 
resources of psychology—Observation and experiment—Psycho- 
logy of sensations—Sensation and idea, memory and reproduc- 
tion—Laws of association, fusion of ideas—Consciougness and 
unconsciousness, attention, habit, expectation, exercise—Per- 
ception of space (by sight, by touch, by the other senses); con- 
sciousness of depth-dimension, optical illusions—Perception of 
time. 

Theory of knowledge—Imagination—Theory of feeling— 
Feeling and sensation—Sensual, ssthetical, ethical and logical 
feeling—Emotions—Laws of feeling—Theory of will—Feeling of 
willing and voluntary &ction—Eixpressive movements—Facts of 
ethics—Self-consciousness—Development of personality—Indi- 

. vidual differences. 

Hypnotism, theory of suggestion, normal sleep, dreams— 
Psychical gubomatism— Suggestion in relation to pedagogies and 
criminality ; pedagogical psychology. 

III. Psychopathology.—Heredity in psychopathology ; statis- 
tics—Can acquired qualities be transferred by inheritance ?—~ 
Psychical relations (somatic and psychic heredity), phenomeng 
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of degeneration, psychopathic inferiority (insane temperament)— 
Genius and degeneration; moral and social importance of 
heredity. 
Psychology in relation to criminality and jurisprudence. 
Psychopathology of the sexual sensations. . 
Functional nerve-disease (hysteria and epilepsy). 
Alternating consciousness; psychical infection; the patholo- 
gical side of hypnotism ; pathological states of sleep. 
Psychotherapy and suggestive treatment. 
Cognate phenomena: mental suggestion, telepathy, transpo- 
sition of senses; international statistics of hallucinations. 
Hallucinations and illusions; imperative ideas, aphasia and 
similar pathological phenomena. 
IV. Comparative Psychology.—Moral statistics. 
The psychical life of the child. 
' The psychical functions of animals. 
Ethnographical and anthropological psychology. 
Comparative psychology of languages; graphology. 


[Further particulars and forms of application may be obtained 
from Professor Sully, East Heath Road, Hampstead.] 
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REPORT OF COUNCIL. 
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E 


The Council has the pleasure to report that the Society bas had a 
prosperous year. The number of Members is now 154 


The interest ın the meetings, shown by the attendances, 19 undiminished, 
The character of the communications detailed in the subjoined list suffi- 
ciently shows that the work of the Society has not lessened in value, At the 
Annual General Meeting on January 25th, 1894, the President, Dr. Pararer, 
F.R.B., delivered the Inaugural Address on “ Recent Work on the Cerebellum.” 
The Balance in the hands of the Treasurer is адыш satisfactory, as will be 
seen by the accompanying Balance Sheet. 


“ Brain," the Journal of the Society under the editorship of Dr. ре WATTE- 
VILLE, maintains its position as one of the leading Neurological periodicals of 
the day. 


, The Council deeply regrets the loss sustained by the Society by the deaths 
of Prof. Нигмногта, an Honorary Member; Prof. BRowN-SEQUARD, а Corres- 
ponding Member; and Prof. RoxANES, an Original Member and late Officer of 
ihe Society. 


Й 


Proceedings of the Society during the year 1894. 


(A complete list of the proceedings from the foundation of the Society to 
the year 1898 inclusive, will be found in Brain, vol. xvii., p. 19 of the Report.) 


January 25th, Professor FSRRIER, F.R.S., Inaugural address, © Recent 
Work on the Cerebellum and its Relations, with Remarks on the Oentral 
Connexions, and Trophic Influence of the Fifth Nerve," Brain, vol. xvii, p 1. 


Maroh ist, Dr. D. Hack Токи, “Imperative Ideas,” Brain, vol. xvii., 
p.179. Dr. Клумев, “ Out-patient Treatment of Incipient Insanity.” 


April 19th, Dr. бнавкнү, “A Case of Tumour of Pons and left Crus 
Cerebri," Drain, vol. xvu , p. 238. Dr. Corsan (1) “ Оху Museum Specimens 
of Brain by Whitwell’s Carbolic Method ; " (2) “ Three Specimens of Tumours 
involving the floor of the Fourth Ventriole.” Dr. Risrax Russar., “ Defeo- 
tive Development of the Central Nervous System in а Oat” (with lantern 
demonstration), Brain, vol. xviii. Dr. SmuvrLEWORTH, “The Brain of a 
Miorocephalio Idiot." Dr. BULLOON, “Cerebral Paammons.” Dr. BATTEN, 
“ Sections of Spinal Cord in Early Infantile Paralysis.” Dr. Тоотн, “ The 
Peripheral Nerves in Alcoholic Neuritis,” Path. Trans., 1894, vol. xlv., p. 1. 


May 3186, Dr. ALEXANDER Broce, (1) “The Relation of the Lemniscus," 
Bramm, vol. xvi., p. 456; (2) “The Conneotions of the Auditory Nerve " (with 
lantern demonstration) 


July 12th, Dr. Heap, “ Disturbances of Sensation with especial Reference 
to the Pain of Visceral Disease, Part IL, Head and Neck,” Bram, vol. xvii., 
p. 339 


December 7th, Dr. Новникез JaoksoN and Mr. Openshaw, “ Two 
Cases of Recovery from Trephining of Cerebral Abscess.” Mr. DEAN, “А 
Case of Cerebellar Absoess two and a-half Years after successful Operation." 
Mr. BALLANCE, “ Successful Treatment of Cerebellar Abscess by Operation.” 
Dr: Oaanzy (1) “ А Case of Intracranial Disease ;" (2) “А Case of Muscular 
Dystrophy with Vaso-motor Paralysis.” Dr, STEPHEN MAOKRNZIE, “ A Case 
of Hemianopia with localised Muscular Atrophy.” Dr. Oarnvrs, “ Optio 
Atrophy with peculiar Field.” Mr. STODDART for Dr. BRADFORD, (1) “ Facial 
Hemiatrophy," (2) “ А Case of Ophthalmoplegia.” Dr, Bxmvon, “ Facial 
Hemiatrophy" Dr. WurrrNG for Dr. BASTIAN, “ А Oase of Homianesthesia 
with Rigidity.” 
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RULES. 


1.—The Society shall be called the NEUROLOGICAL SOCIETY OF LONDON. 


2.—The objects of the Society shall be to promote the advance of Neuro- 
logy and to facilitate intercourse amongst those who cultivate it, whether from 
& Psychological, Physiological, Anatomical, or Pathological point of view. 


3.--Тһе Society shall consist of Ordinary, Corresponding, and Honorary 
Members. & 


‚ 4,—Any one engaged in researches bearing on Neurology, or manifesting 
interest 1n such researches, shall be eligible for the Ordinary Membership. 


5.—Men of distinction in Science, who have contributed to the advance- 
ment of Neurology, shall be eligible for the Honorary, or for the Correspond- 
ing Mambership. , 


6.—The number of Honorary Members shall be hmited to sıx, and that 
of Corresponding Members to twelve. 


7.—Honorary and Corresponding Members shall have the right of attend- 
ing the Meetings of the Society and of taking part in them. 


8 —Honorary and Uorresponding Members shall be elected by the Society 
on the recommendation of the Oouncil. 


9.—Oandidates for Ordmary Membership shall be recommended by at 
least three Members of the Society, who shall append their names to a printed 
form supplied by the Seoretaries to any person seeking Membership. 


10,—The Council shall nominate candidates for election 1ntó the Society 
as Ordinary Members from among persons so recommended. 


10 


li.— Tbe names of Candidates nominated by the Council shall be sub- 
mibted to the noxt Meeting of the Society, and shall be balloted for at the 
next subsequent meeting, one black ball in ten excluding. d 


19.— The Annual Subscription of an Ordinary Member shall be One 
Pound, due in advance. 


18.—The Treasurer shall send to each Member, shortly before the Annual 
General Meeting, a notice reminding him that his Subscription becomes due 
on that day 


14.—Non-payment of the Subsemption within twelve months after 16 15 
due shall be considered &s equivalent to resignation. 


' 15 —Absence of any Member residing within the Metropolitan area from 
all Meetings held during the year shall be considerod as equivalent to re- 
signation. 


16.—The Council shall consist af a President, two Vice-Presidents, bwo 
Secretaries, one Treasurer, and ten Councillors. 


17.—Five Members of the Council shall form a quorum. 


18.— The office of President shall be tenable for one year, and be entered 
upon at the beginning of each year by the Semor Vice-President. 


19.—The office of Vice-President shall be tenable for two years; one 
Vice-President being elected every year. 


20.—The Secretaries and Treasurer shall be elected annually with eligi- 
` bility for re-election 

21.—The Councillors shall be elected for one year, and not more than 
eight shall be eligible for re-election to the same office during the following 
year. 


29.—0One full week before the Annual General Meeting, the Secretaries 
shall gend to each Member & balloting paper containing the names of the 
Officers and Councillors whom the Council nommate for the ensuing year. . 


E 


28.—The Society shall elect the Council by ballot, each Member, however, 
being at liberty to substitute other names for any of those upon the list. 
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24.—There shall be six ordinary meetings annually, of which the first 
held in each year shall be the Annual General Meeting. 

25.— Notices of each meeting, and of the subjects to be considered, shall 
be sent by the Seoretanes to each Member of the Society at least one week 
before the meeting. 


26.—Special Meetings shall be held at the option of the Oounoil, ога. 
the request, 1n writing, of twenty Members 


27.—The President shall have the power of inviting any person to attend 
and to take part ш the scientific work of a meeting. 


28.—If at any time the Council shall be of opinion that the interests of 
the Soo.ety require the expulsion of a Member, they shall submit the 
question to a Special General Meeting, at which, if more than one-half 
of the Members of the Sooiety vote, by ballot as usual, for the expulsion of 
the Member, his subsoription for the current year shall be returned to him, 
‘and he shall thereupon cease to be a Member of the Society. 


29.—The Council shall draw up and submit for the approval of the 
Society, supplementary rules regulating the dates, places, and character of 
the meetings; shall propose special subjects for investigation by the Society, 
and shall nominate sub-committees for the methodical carrying out of such 
investigations, They shall decide, from time to time, on the form of publica- 
tion which 1ts proceedings are to assume. i 


80.—No alteration shall be made in the present rules, excepting at the 
Annual Meeting, or at a Special Meeting convened for the purpose, and unless 
it be proposed by the Council, or in wnting by at least twenty Members, 
the usual notice be given of the proposed change to every Member before 
the meeting at which it is to be brought forward. 


Each Member receives quarterly, from the begmmng of the year in which 
he 18 elected, a copy of * BRAIN; a Journal of Neurology," the organ of the 
Society, and edited for it by A. de Watteville, M.A’, M.D, B.Sc, 


‘HONORARY MEMBERS. 
Mr. Неввивт SPENCER, London. 
Professor WUNDT, Leipzig. 

Professor Du Вов Ввүмонр, Berlin. 


CORRESPONDING MEMBERS. 


Professor BRB, Piu 
3; GRASSET, Montpellier. 
n Hrraia, Halle. 
sy JOLLY, Berlin, 
3; Luoraxr, Rome. 
5 OBRRESTRINER, Vienna. 
Е Risor, Paris. 
2 Soutrr, Geneva." 
Dr. WER MITOHELL, Philadelphia. 
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*,' Members are réquested to communicate with the Secretaries when 
corrections are necossary. 
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EXPLANATION ОЕ ABBREVIATIONS. 


O.M., Original Member. Tr, Treasurer. 
Pres., President. Seo., Secretary. 
V.P., Vice-President. * C., Member of Council. 


ORDINARY MEMBERS. 
Elected. 
1892 ALEXANDER, Вовивт Rum, M.D., The Asylum, Hanwell, W. 
1894 Anprinzex, W. Liuoyp, M D., West Riding Asylum, Wakefield. 
1891 Baxcanor, О. A., M.S., Е.Б.О.5., 106, Harley Street, ҮҮ. 
О.М. Barrow, THOMAS, M.D., F.R.C P., 10, Wimpole Street, W, 


» Bastian, H, ОнАвгтов, M D., F.R.O.P., EF. R.8., 84, Manchester Square, 
W. (Pres, 1892; V.P., 1891; O., 1886-9, 1899-5). 

»  BzacH, FngTOHER, M.B., F.R.O.P., Winchester House, Kingston Hill, 
Surrey. А 

» Beevor, C. E., M.D., Е.Б.О.Р., 83, Harley St., W. (Tr., 1894; О. 1898.) 


» BENNETT, А. Hvanzs, M.D., F.R C.P., 76, Wimpole Street, W. (Sec., 
1886-7 ; O., 1888-91.) 


1888 Bier, Enxust, M.D., L.R.O.P. M.R.O.8. West Riding Asylum, 
Wakefield. 


1892 BOWLBY, Актнокү Á., F.R.0.8., 24, Manchester Square, W. 


1898 Bowman, Henny Moors, M.D., M.RC.P., 2, Museum Chambers, 
Bury Street, W.O. 


1889 Buaprorp, J. R., M.D., D.S8o., M.R.O.P., F.R.S., 52, Upper Berkeley 
Street, W. 


О.М. BRANWELL, Вувоы, M.D., F.R.O.P.Ed., 28, Drumsheugh Gardens, 
Edinburgh. (O., 1894.) 
1895 BRAMWELL, Јонх Mune, M B., O.M., 2, Henrietta Street, W. 


O.M. Burrows, J. 8., M.D., F.R.O.P., F.R.S., 18, Old Burlington Street, W. 
(Pres., 1891; V.P., 1889-90; Tr., 1886-8; O., 1892-94). 


1892 Bnisrowz, Новевт CARPENTER, M.D., L.R.O.P., M.R.C.S, County 
Asylum, Wells, Somerset. 


О.М. Broapsent, Sir War. H., Bart., M.D., F.R.O.P., 84, Brook Street, W. 
(Pres., 1895; V.P., 1893; C. 1886-7.) 


1894 Bron, T. Gazaos, M.D., T, R.O.P., Lindfield, Uxbridge Road, Surbiton. 
1888 Brown, SARGER, M.D., 84, Washington Street, Chicago. 


О.М. Bruos, ALEX., M.D, F R.C.P.Ed., 18, Alva Street, Edinburgh. (C. 
1895) 
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Bauoz, J. Мітснеш, M.D., F E.C.P., 70, Harley Street, W. 
Bronton, T. Laubser, M.D., F.R.C P., F.R.S., 10, Stratford Place, W. 
Bory, Jupson Svxzs, M.D., М R O.P., 10, St. John Street, Manchester. 


. Buzzanp, THoMas, M.D., Е.Б.О.Р., 74, Grosvenor Street, W. (Pres., 


1890, Y.P., 1888-9, O., 1886-7, 1891- 5.) 
Слахку, JAMES, M D., M.Oh., M.R.O.P., 98, Wimpole Street, W. 
CARTER, ROBERT BRUDEXELL, F R.O.S., 31, Harley Street, W. 
CATTELL, J. MoK., M.A., Ph.D., Oolumbia College, New York, U.S.A. 


Crankn, J. MiougLL, M D., МВ.О.Р,, 28, Pembroke Road, Olifton, 
Bristol. 


. боввогр, О. S. W., A.D., F.R.O P.Ed., Bailbrook House, Bath. 
` Oors,Rosmnr Haney, A.B., L В.О Р., M.R.O.8., Moorcroft, Hillingdon, 


Uxbridge. 
Corman, W. S., M.D., M.R.O.P., 22, Wimpole Street, W. 
Совнев, Harry, ALD., L R.O.P., Harlswood Asylum, Redhill, Surrey. 
Conseg, Jamnas, Prof., MS, F.R.C.P.I., 98, Wellington Place, Belfast. 
DAVIDSON, ANDREW, M.B., O.M., Sins Green Asylum, Birmingbam. 
Dean, H. Percy, M D., P.R.O.S., 84, Wimpole Street, W. ' 
Dosxm, Н B., M.B., F.R O.P., 108, Harley Street, W. | 
Down, J. Lanapon, M.D., F.R.C.P., 81, Harley Street, W. 
DRESCHFELD, JULIUS, M.D, F.R.C.P., 825, Oxford Road, Manchester. 
Овоммонр, Davin, ALD., 6, Saville Place, Newcastle-on-Tyne. 
Duruy, Еџаёме, M.D., 58, Avenue Montaigne, Paris. 
Eccrzs, А. S1uows, M.B., M.R.C.S , 28, Hertford Street, Mayfair, W. 
Eparunps, Warrer, M B., F.R.C.S., 75, Lambeth Palace Road, S.E. 


Ревиев, Davi», ALD, FR O.P., F.R.S, 84, Cavendish Square, W. 
(Pres, 1804; V.P., 1892-8; C., 1886-90-94.) 


Foster, MicHAEL, M.D., F.R.S., Shelford, Cambridge. 

Fox, Автиов, M.B., F.R.C.P.Hd., 16, Gay Street, Bath. , 

Fox, E. Lona, M.D., F.R.O.P., Church House, Clifton, Gloucestershire. 
GaskgLp, W. H, М.р, F.R.S., The Uplands, Great Shelford, Cambs. 
Guo, Замок J., M D., F.R.O P , 81, Upper Brook Street, W. 


А GoDLEZ, К. J., M.B., F.R.O.S., 19, Wimpole Street, W. 


Goopann, E W., M.D., Eastern Hospitals, Homerton, E. 

Чотон, Franois, M.A., F.R.S , 11, Prince's Park, Liverpool. 

Grant, рохрав, M.D., F.R.C.S, 8, Upper Wimpole Street, W. 
Gunn, R. Manous, M.B., Е.К.О.5., 54, Queen Anne Street, W. У 


HALLIBURTON, WILLIAM Dostxson, M.D., F.R.O.P., F.R.S., 9, Ridge- 
mount Gardens, W.C. 


Haurrros, D. J., ALB., F.R.S.E , University, Aberdeen. 

Hanprorp, HENRY, M.D., M.R.O.P., 14, Regent Street, Nottingham. 
HawkINS, HERBERT PENNELL, M.D., F.R.C.P., 109, Harley Street, W. 
Hayorarr, J. B., M.B., Е.В S E., The University, Cardiff. 


Heap, Нинвү, M.D., CM, L.R C.P., 6, Clarence Terrace, Regent's 


"Park, N.W: 
. 


1888 


1887 
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HL, ALEX, M'A., M.D., Downing Lodge, Cambridge. (V.P., 1895, 
C., 1892-94.) 
Норкінв, Јонн, F.R.O.S,, London Sick Asylum, Cleveland Street, ҮҮ. 


Horstey, Vicror, Е.К.О.8., F.R S., 25, Cavendish Square, W. (0., 
1892-8.) 


Носалвр, Winuax Е, М.р, M R.C P , Davos Platz, Switzerland. 
Номрнвү, Lavranon, M.D’, 3, Trimty Street, Cambridge. 


. HuroniwsoN, JomATHAN, E.R.O S., F R.S., 15, Cavendish Square, W. 


(Pres., 1889; V.P, 1887-88; C., 1886, 1890.) 
Нувгор, T. B, MD , O AL, Bethlem Royal Hospital, Lambeth, 5 E. 


. Jackson, J. HuanuumGs, M.D., F.R.C.P., F.R.S., 8, Manchester 


Square, W. (Pres., 1886, C., 1887-92.) 
Jessop, W. H., M.B., F.R.O.S., 78, Harley Street, W. 
Jonss, Нкнйү Luwrs, M.D., F.R.C.P., 9, Upper Wimpole Street, W. 
Joxzs, Roszgr, M.D., F.R.O S., Oleybury Asylum, Woodford, Essex. 
Kmp, Percy, M.D., F.R.C.P., 60, Brook Street, W. 
Lancey, J. N., M.A., F.R.S., Trinity Oollege, Cambridge. 
LawroRD, J. B., M.D., F.R.O.8., 55, Queen Anne Street, W. 
Less, D. B., M D , F. R.O.P., 22, Weymouth Street, W. 


MACDONALD, Parer WinLraM, M.D., О.М, The County Asylum, 
Dorchester, Dorset. 


Mackunzim, HECTOR WILLUM Gavin, M D., F.R.C.P , 59, Welbeck 
Street, W. 


Maoxenzis, STEPHEN, M.D., F.R.C.P , 18, Cavendish Square, W. 
MAGPHAIL, S. R., M D., Borough Asylum, Rowditch, Derby 


Млаотве, Бовевт, M.D, F.R.C.P., 4, Seymour Street, W. (Sec., 
1890-98; O., 1898.) 


Mann, J. Drxon, M D., F.R.O.P., 16, St. John Street, Manchester. 
Martin, S1»xzv, M D., F.R.O.P., 10, Mansfield Street, W. 

MAUDE, Автнов, L.R.O.P., M.R.O.S., Westerham, Kent. 

May, W. Рлав, M.D., M.R.C.S., Goldburn, Eltham Road, Blackheath. 


Menzigs, WinLriAM Francos, M.D., B.Sc., M.R.O.P , County Asylum, 
Rainbhill, Lanes. 


MzROIER, O., M B., F.R.O.S., Flower House, Southend, Catford, S.E. 
Мтокгв, W. J., M.D., F.R.O.P., Grove Hall Asylum, Bow, Е. (O., 1895.) 
Morais, Магсогм, F.R.O.S. Ed., 8, Harley Street, W. 


Mort, F. W., M.D., F.R.C.P., 84, Wimpole Street, Oavendish Sq, W. 
(Sec., 1894.) 


MURRAY, Gxonan, M B , M.R.O.P., 2, Saville Place, Newoastle-on-Tyne. 
Murray, H. Mowraaun, M.D., F.R.O.P., 27, Savile Row, W. 


. NzerTLESHIP, EDWARD, F.R.O.S., 5, Wimpole Street, W. 


М№тсогвон, Davin, A.D., M.R.C.P.Ed., Broadmoor, Wokingham, Berks. 
М№ювмнүгв. J. Н. H., M.D, Amsterdam. ` 
Nomus, Ooxorrr, Е.В.О.Р.1., Е.В.О.5.Т., Richmond Asylum, Dublin. 
Oarrvrs, Grores, M.B., M.R.O.P., 22, Welbeck Street, W. 


о.м. 
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Oarnviz, евли, M.B., M.R.O P., 46, Welbeck Street, W. 
Outver, Тҥомлв, M.D., F.R.O.P., 7, Elison Place, Newcastle-on-Tyne. 


. Onaman, Wx, O.B., M D., F.R.C.P., 12, Lexham Gardens, Kensington, 
W. ў 


ORD, W. M., M.D., F.R.C.P., 97, Upper Brook Street, ҮҮ. (0., 1898-94.) 


Овм®вор, J. A, M.D., F.R O.P., 25, Upper Wimpole Street, W. (C., 
1885) 


Paes, НЕВВЕВТ WinrrAM, M.A., Е.В.О.8., 146, Harley Street, W. 
(O., 1891-2.) : 

PISDER, GEORGE, M.B., B.O., Seafield House, Ramsey, Isle of Man. 

Pirr, G. N., M.D., F.R O.P., 24, St. Thomas’s Street, 8 E. 

Poors, G. Vivian, M.D., Е.Б.О.Р., 80, Wimpole Street, W. - 

ParmGnz, J. J., M.B., P.R.O.P., 28, Lower Seymour Street, Portman 
Square, W. : 

Purves, W. Larpnaw, M.D., 22, Stratford Place, W. у 

Ransom, Wrnuraw В, M.D., M.R O.P., The Pavement, Nottingham. 

Rarser, Hawny, M.D., М.В.С.Р.Ба., 2, Harley Street, W. 

Ren, E. W., M.B., University College, Dundee. 

Rens, @бкован E., M.D., 16, College Street, Sydney, N. B. Wales. 

Rersonps, ERNEST S., M.D., M.R.C.P., 28, St. John Street, Manchester. 

RICHARDS, JOSEPH PERKE, M.R.O.8., 6, Freeland Road, Ealing, W. 

Rrvers, W. H. R., M.D., M.R.C.S., St. John’s College, Cambridge. 

Rows, EpxuxD Lewis, L.H.O.P., L.R.O.S., Borough Asylum, Ipswich. 

Rurrer, Marc ARMAND, M.D., 5, York Terrace, Regent's Park, N.W. 

RUSSELL, J . S. R, M.D., O.M., M.R.O.P., 4, Queen Anne Street, W. 


. SANDERSON, J. Всврон, M.D., F.R.0.P., F R 8, Banbury Road, Oxford. ` 


Savaan, G. H., M.D., F.R.O.P., 8, Henrietta Street, Oavendish Square 
tC., 1886-90.) ! 5 


Savitz, T. D., M.D., M.R.O.P., 12, Upper Berkeley Street, W. 


. ВонХғев, E A., F.R.S., University College, Gower Street. (Pres., 


1893 , V.P., 1892; O., 1886-90.) 
SzatoN, Forrx, M.D., F.R.O.P., 99, Wimpole Street, W. 
Suarxey, S. J., M.D., F.R.O.P., 2, Portland Place, W. (O., 1889-99.) 
Suaw, ТАМЕВ, M.D., M.Ch., Donard House, Kensington, Liverpool. 


SmznnrwaTON, C. 8., M.D., F.R.S., St. Thomas’s Hospital, SE. (О, 
1892.) 


, SHUTTLEWORTH, окован H., M.D., Ancaster House, Richmond. 


Suren, F. J., M.D., M.R.C.P., 4, Christopher Street, Finsbury Square, 
E.O. i 


Siors, В. Раво, M.D., F.R.O.P., Bethlem Royal Hospital, Lambeth. 

Suuta, TELFORD, M.D., B.S., Royal Albert Asylum, Lancaster. 

STARLING, EeBenesT HuNzy, M.D., M.R.O.P., B.S., 107, Clifton Hull, 
N. е 


STEWART, T. Gramncer, M.D., F.R.C.P.Ed., 19, Charlotte Square, 
Edinburgh. , ' 


Sriptinc, Wu., M.D., D.Sc , Owens College, Manchester. 


1889 


1894 


1898 


P d an 


1889 


1892 
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Зсокшна, О. W., M.D., M.R.O.P., 108, Newhall Street, Birmingham. 


бошу, James, М.А., Lr.D., 1, Portland Villas, Hampstead. (V.P., 
1890.91.) 


ВотнивгАнр, Henry, M.D., M.R.O.P., 6, Richmond Terrace, White- 
hall. 


Svuns, Henry W., M.D., M.R.O.P., 8, Devonshire Street, Portland 
Place, W. 


Тлутов, JAMES, M.D. M. R.O. P., 84, Welbeck Street, W. 
Тноввовн, War, F.R.O S., Rusholme, Manchester. 

TITCHENER, E. B., B.A, Ph.D., 72, Heustis Street, Ithaca, N.Y. 
Тӧотн, Н. H., M.D., F.R.O P., 34, Harley Street; W. (Sec., 1891.) 
TazvELYAN, E. F., M.D , B.Sc, 40, Park Square, Leeds. 


Tuoxry, CmannES Lorn, M.D., О.М, 14, Green Btreet, Grosvenor 
Square, wW. 


Tuxn, D. Haor, M.D, F.R.O.P., 63, Welbeok Street, W. (Tr., 1889-98; 
V.P., 1894, C., 1887-8.) 


Токе, J. Barry, M. D., F. R&.C.P.Ed., 20, Charlotte Sqnare, Edinburgh. 
Токе, ТномАав Ѕехмоов, M.B., M.R.C S., Chiswick House, Chiswick. 
TURNER, WILLIAM ALDREN, M.D., M.R O.P., 18, Queen Anne Street, W. 
Twrupy, Jons, F.R.O.8., 100, Harley Street, W. 


Уоовтнотз, J. А., M D., Medan, Deli, Hast Coast of Sumatra. (Com- 
munications to be addressed to M Seyffardt, Bookseller, Amster- 
dam.) 


. WALLER, Aveusrus, M.D., F.R.S., 16, Grove End Road, N.W. (0., 


1894.) 
WALKER, А. Ѕторавт, M.B., 18, Walker Street, Edinburgh. 


. Warp, J., D.So., Trinity College, Cambridge. 


WABRSER, FRANom, M.D., F.R.C.P., 5, Prince of Wales Terrace, 
Kensington Palace, W. 


WasnBouxs, J. W, M.D, F.R.O.P., Guy's Hospital, 5.8. 


WaTTEVILLB, А. DE, M.A, M.D., B.Sc., 90, Welbeck Street, W. 
(O., 1890 ; Sec. 1886-9; Editor of Bran.) 


Warm, W. Hare, M D., F R.O.P., 65, Harley Street, W. 
WETENG, Автнов J., M.D., National Hospital, Queen Square, W.O. 


WiaenzswoRTH, JosEPE, M.D., M.R.O. P., County Asylum, Rainhill, 
Lancashire. 


WILLIAMSON, Rıomard T., Мр, M.R.O.P., 294, Oxford Road, 
Manchester. 


Wiss, блок, M.D., ERS, 73, Grosvenor Street, W. (Pres., 1887; 
V.P., 1886 ; O., 1888-91.) 


Wiis, Евк®вт, M.D., M.R.O.P., Claybury Asylum, Woodford Bridge, 
Essex. 

Woop, Guy M., M.B., M.R.O.P., County Asylum, Rainhill, Lanca- 
ghire. 


Woon, T. Осттвнвох, M.D., M.R.O.P., 40, Margaret y Oavendish 
Square, W. 

Woopnzap; G. Sag, M. D., F.R.O.P.Ed., Examination Hall, Victoria 
Embankment. 


